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PREFACE 

The  purpose  of  the  project  was  to  prepare  a  document  that  would  be  of 
aid  to  the  Corps  staff  involved  with  Stage  I  of  the  Lake  Ontario 
Shoreline  Protection  Study  (LOSPS).  Information,  in  the  form  of 
articles,  unpublished  reports,  books  and  other  printed  material,  was 
gathered  and  analyzed.  In  addition,  individuals  with  governmental 
agencies,  private  industry,  and  citizen  groups  were  contacted  and 
Interviewed.  (A  list  of  agencies  contacted  is  included  in  the 
Appendix.)  From  these  sources  the  following  summary  of  the  biologi¬ 
cal  and  socio-historical  components  (Including  recreation)  in  the 
nearshore,  shoreline,  and  wetland  areas  of  Lake  Ontario  from  the 
Niagara  River  to  Cape  Vincent,  and  of  St.  Lawrence  River  from  Cape 
Vincent  to  Massena  was  compiled  (Section  One).  Special  emphasis  was 
placed  on  unique  or  rare  areas  and  organisms  (including  endangered 
species).  An  attempt  also  was  made  to  identify  anticipated  anthropo¬ 
genic  alterations  in  these  regions. 
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HISTORICAL  SURVEY 


I.  INTRODUCTION 

Lake  Ontario's  location  on  a  major  water  route  to  the  heart¬ 
land  of  the  continent  has  assured  it  a  prominent  position  in 
the  history  of  North  America. 

Early  Indian  inhabitants  of  New  York's  shoreline  reached 
the  Lake  Ontario  basin  from  Alaska  about  8,000  years  ago. 

Later  migrations  brought  other  tribes  into  the  region,  each 
destroying  the  remnants,  of  its  predecessors  and  establishing 
its  own  culture.  The  last  Indian  tribe  to  hold  the  area  was 
the  Iroquois  League,  who  located  their  villages  along  the  high 
ridge  10  to  20  miles  from  the  shoreline,  near  good  canoe  routes. 
French  explorers  entered  the  lake  in  1615  beginning  a  power 
struggle  that  was  to  last  for  200  years.  Control  of  the  lakes 
passed  from  the  Iroquois  to  the  French,  the  British,  and  finally, 
to  the  United  States  in  1815.  Lake  Ontario  was  the  scene  of 
military  operations  in  the  French  and  Indian  War,  Revolutionary 
War,  and  the  War  of  1812. 

II.  SURVEY  OF  HISTORIC  SITES 

A.  Old  Fort  Niagara  was  built  by  the  French  in  1727  at  the 
mouth  of  the  Niagara  River!  It  is  one  of  the  best  preserved 
and  restored  forts  in  America.  Owned  by  the  state  of  New  York, 
it  is  administered  by  the  Old  Fort  Niagara  Association1. 
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B.  The  Town  of  Sommerset,  located  in  the  north-eastern 
part  of  Niagara  County,  was  an  Indian  hunting  ground,  and  later 
a  camp  site  for  French  traveling  to  Fort  Niagara.  A  number  of 
shipwrecks  have  been  reported  near  the  mouth  of  Golden  Hill 
Creek,  one  of  which  carried  LaSalle's  equipment  to  build  the 
Griffon.  Fish  Creek  was  the  site  of  Indian  encampments  for 
annual  hunting  and  fishing  trips.  A  salt  spring  existed  a 

short  distance  upstream,  where  salt  was  manufactured  before  the 

.  .  6 
coming  of  the  white  man. 

C.  Monroe  County  was  the  center  of  a  long  period  of  Indian 
activity.  A  historical  marker  on  the  shore  in  the  town  of 
Greece  marks  the  site  of  an  Iroquois  hunting  camp  excavated  in 
1912.  Another  marker  commemorates  the  Indian  trail  along  the 
ridge,  which  later  became  the  route  followed  by  pioneer  settlers. 
The  town  of  Parma  is  the  site  of  Indian  campsites,  but  this 
entire  area  was  too  swampy  for  permanent  villages.  The  first 
white  visitors  to  this  region  included  LaSalle  in  1669,  and 
Galinee,who  mapped  the  Braddock  Bay  in  1 6 70 1 

Later,  French  visitors  to  Niagara  Falls  camped  along  the 
shore.  A  historical  marker  in  Irondequoit  shows  the  sites  of 
Fort  DesSables,  built  by  Joncaire  in  1717.  Marquis  Denonville's 
army  stopped  near  Devil's  Nose  in  the  town  of  Hamlin  on  their 
expedition  against  the  Seneca  Indians  in  the  French  and  Indian 
War. 

The  first  white  settlements  tended  to  favor  sites  south 
of  the  lakeshore  region,  which  at  that  time  was  swampy  and 
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thickly  populated  by  rattlesnakes,  bears,  and  wolves.  The  pro¬ 
posed  city  of  Tryon  on  Irondequoit  Bay  was  abandoned  and  became 
a  ghost  town  by  1818.  The  area  around  the  mouth  of  the  Genesee 
River  was  originally  incorporated  as  the  village  of  Charlotte. 

It  became  part  of  the  city  of  Rochester  in  1915.  The  area  was 
the  site  of  several  skirmishes  in  the  War  of  1812,  as  were  the 
towns  of  Parma  and  Webster.  Nine  Mile  Point  in  Webster  was  the 
site  of  the  area's  first  saw  and  grist  mill  built  on  Four  Mile 
Creek  by  Caleb  Lyon  in  1805.  The  area  was  first  occupied  by 
Abram  Foster,  who  built  a  log  cabin  there  in  1790.  John  Whiting 
built  a  cabin  and  sawmill  on  Mill  Creek.  The  house  he  built  in 
1835  still  stands  as  the  White  House  Lodge  in  Webster  Park. 

The  lakefront  was  developed  first  as  farmland  and  gradually 
evolved  into  a  summer  resort  area.  Development  of  this  area  was 
escalated  with  the  extension  of  the  trolley  and  railroad  lines 
around  the  end  of  the  19th  century. 

Manitou  Beach  Park,  at  Hick's  Point  in  the  town  of  Greece, 
was  a  thriving  resort  which  has  declined  since  1920.  Island 
Cottage,  Crescent  and  Grand  View  Beaches  sprang  up  after  the 
Grand  View  and  Manitou  Railroad  began  operation  in  1891.  A 
state  historic  marker  has  been  placed  to  commemorate  the  trolley 
line . 

Troutburg  was  a  popular  fishing  area  and  the  site  of  the 
popular  Story  House  hotel  and  the  temperance  hotel.  The  Cady 
House. 


Hamlin  Beach  was  a  county  park  area  since  1928,  and  a 
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state  park  since  1937.  The  Civilian  Conservation  Corps  Camp  was 
occupied  from  1934  to  1940.  The  facilities  were  used  by  as  many 

t 

as  151  German  prisoners  of  war  from  1944  to  1946.  ' 

Sandy  Harbor  Beach  was  the  location  chosen  by  Francois 
Fourier  in  1843  for  a  socialistic  community.  The  settlement 
survived  only  a  short  time  and  gradually  became  a  resort  area. 

During  the  prohibition  years,  this  area  became  notorious  for  its 
bootlegging  activities. 

Lighthouse  Beach  in  the  Town  of  Parma  is  the  site  of  Brad- 
dock  Point  Lighthouse  built  in  1896.  In  1957  it  was  converted 
to  a  residence  and  replaced  by  a  modern  U.S.  Coast  Guard  tower. 

Artist  Aylesworth  B.  Haines’  Octagon  House  was  completed  in  1937 
and  still  serves  his  family  as  a  private  residence.  A  group  of 
Canadian  counterfeiters  used  a  cave  at  Bogus  Point  as  a  distri¬ 
bution  point  for  their  currency  near  the  beginning  of  the  20th 
century.  William  Reis'  handmade  merry-go-round  horses  were  a 
prominent  feature  at  Wautoma  Beach,  Parma's  "Coney  Island." 

The  Charlotte  area  of  the  city  of  Rochester  became  notori¬ 
ous  as  the  stage  for  famous  performers  including  Blondin  in  1885, 
the  "Boy  Daredevil  of  the  Sky,"  in  1891,  Barber  and  his  bicycle 
in  1904,  and  Frisbie's  biplane  flight  into  the  lake  in  1910. 

President  Benjamin  Harrison  breakfasted  at  the  Cottage 
Hotel  in  1892.  Windsor  Beach  Pavillion  was  the  first  summer  £ 

resort  structure  in  western  New  York.  Built  in  1882,  it  was 
called  "The  House  of  Glass."  The  Rochester  Baseball  Club  Inter¬ 
national  League  played  its  Sunday  baseball  games  here  because 


Sunday  baseball  games  were  prohibited  in  the  city.  Sea  Breeze 
was  the  home  of  the  "Circle  Swing,"  the  first  amusement  device 
of  its  kind  in  western  New  York. 

The  town  of  Webster  was  home  to  the  Forest  Lawn  Club  for 
wealthy  families  in  the  area.  Glen  Edith,  originally  called 
Drake's  Landing,  was  a  hotel  and  boat  landing  on  Irondequoit 
Bay. 

Although  the  shoreline  area  in  Monroe  County  did  not  wit¬ 
ness  a  great  deal  of  industrial  activity,  some  aspects  are  wor¬ 
thy  of  mention.  George  Eastman  chose  a  site  in  the  town  of 
Greece  in  the  1890 's  for  his  Kodak  plant.  The  part  of  Charlotte 
at  the  mouth  of  the  Genesee  River  was  a  key  port  for  lake 

schooners  in  the  late  19th  century.  Arthur  G.  Yates  built  his 

coal  trestle  for  loading  barges  by  gravity.  The  port  became 
the  center  of  shipment  of  Pennsylvania  coal  to  Canadian  cities. 
Joseph  Vinton's  winery  in  1830  was  the  beginning  of  the  vine¬ 
yard  and  winemaking  industry  which  thrived  on  the  shores  of 
Irondequoit  Bay.  Truck  formers  grew  a  variety  of  crops  includ¬ 
ing  the  famous  Irondequoit  melon.  Agriculture  in  Web3ter  grew 
from  truck  farming  to  fruit  harvesting  and  soon  made  the  town 
the  center  of  the  cattle  and  dairy  industry. 

D.  The  most  important  port  on  the  United  States  shore  of 

Lake-  Ontario  is  the  city  of  Oswego,  located  at  the  mouth  of 

the  Oswego  River.  It  was  the  site  of  Fort  Oswego,  built  by  the 
British  in  1727  and  later  destroyed  by  the  French.  The  site  now 
is  designated  by  a  historical  marker.  Fort  Ontario,  established 


on  Lake  Ontario  at  the  mouth  of  the  Oswego  River  across  from 
Fort  Oswego  in  1755,  figured  prominently  in  the  struggle  for 
control  of  the  lakes .  The  fort  was  burned  and  subsequently 
rebuilt  and  burned  again.  The  present  fort  was  built  in  1839 
and  remodeled  between  1863  and  1872.  It  is  now  a  state-owned 
historic  site  and  museum1.0  There  are  no  archaeological  excava¬ 
tions  near  Oswego!1  The  shoreline  near  Oswego  has  been  developed 
as  a  power  corridor  with  the  establishment  of  a  number  of 
electric  and  nuclear  power  generating  plants . 

E.  The  region  from  Jefferson  County  eastward  figured 
prominently  in  the  War  of  1812,  and  since  then  has  become  a 
prime  recreational  area.  Historic  sites  abound  in  this  area. 

In  the  Town  of  Henderson  is  located  the  Stony  Point  Light, 
a  lighthouse  on  Stony  Point,  west  of  Henderson  Harbor.  It  is 
now  a  private  residence.  The  William  Johnson  House  was  probably 
built  by  William  Johnson  in  1810.  It  was  used  as  a  station  in 
the  Underground  Railroad  and  is  still  owned  by  the  Johnson 
Family.  Fort  L 'Observation  at  Sixtown  Point  was  built  in 

1756  by  French  soldiers.  The  Village  of  Sackets  Harbor  is 
the  site  of  a  War  of  1812  battlefield  and  cemetery  which  is 
maintained  as  a  State  Historic  Site  and  museum2. 

In  the  Town  of  Brownville  is  the  Samuel  Read  House,  on  the 
lake  shore  of  Pillar  Point  at  Sherwins  Bay.  It  was  built  of 
native  limestone  about  1827.  The  James  R.  Adams  House  nearby 
is  also  built  of  native  limestone. 

The  Town  of  Lyme  is  the  site  of  three  native  limestone 
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houses  built  on  Point  Salubrious  between  1818-1820.  They  are 
the  Ryder  House,  the  Johnson  House,  and  the  James  Horton  House. 

Wilson's  Bay,  in  the  Town  of  Cape  Vincent,  is  the  site  of 
four  unique  houses  built  of  native  limestone:  Bayworth  Farm, 
the  Austin  Rogers  House,  the  Plastered  Stone  House,  and  the 
Charles  Wilson  House.  The  Tibbets  Point  Lighthouse  located  where 
Lake  Ontario  meets  the  St.  Lawrence  River,  is  still  in  use. 

The  Town  of  Clayton  is  the  site  of  the  Calumet  Island 
Water  Tower,  all  that  remains  of  a  mansion  formerly  located  on 
the  Island. 

The  Ainsworth  Octagon  House,  called  "Waving  Branches,"  was 
built  in  the  Town  of  Orleans  in  1876.  Its  unique  octagonal 
shape  is  architecturally  significant. 

The  Town  of  Alexandria  is  the  site  of  a  significant  number 
of  historic  sites  located  near  the  coastal  zone.  The  Campbell 
House  and  Century  House  stand  on  the  bank  of  the  River. 

Sunken  Rock  Lighthouse  is  located  on  small  Sunken  Rock 
Island  in  the  Village  of  Alexandria  Bay.  Bonnie  Castle,  built 
in  1877  by  author  Dr.  Josiah  G.  Holland,  served  as  a  seminary 
for  the  White  Fathers  of  Africa.  It  is  now  part  of  the  Bonnie 
Castle  Marina. 

Dark  Island  Castle  in  the  Town  of  Hammond  is  the  only 
surviving  Rhine-style  castle  left  in  the  Thousand  Islands. 
Crossover  Lighthouse  is  an  inactive  lighthouse  built  in  the 
1840's.  It  is  located  on  an  island  at  the  point  where  ships 
cross  over  to  the  American  Channel  of  the  St.  Lawrence  River. 
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Morristown  is  the  site  of  the  Coppernall  Home,  a  restored 
colonial  home.  The  Augustus  Chapman  House  is  reputed  to  be  the 
first  split-level  stone  house  in  the  area.  It  was  built  in  1825. 
"Pine  Eden"  is  the  site  of  the  home  of  Barton  Crookshank,  the 
inventor  of  the  "Talon"  zipper.  The  Ogdensburg  Custom  House 
was  constructed  in  1809-10  as  a  storehouse  for  David  Parish. 

It  has  been  headquarters  for  Customs  District  7  since  1938! 

The  Town  of  Lisbon  contains  a  home  and  gristmill  dating 
from  the  first  settlement  in  the  area2. 


III.  SUMMARY 

Published  historical  information  for  the  Lake  Ontario 
Shoreline  is  most  complete  for  the  areas  of  Monroe,  Jefferson, 
and  St.  Lawrence  County,  and  Forts  Niagara  and  Ontario. 

A  wealth  of  unpublished  archival  material  exists  in  the 
files  of  the  agencies  involved  in  historic  preservation  in 
the  Lake  Ontario  Coastal  Zone! 

ALBANY:  New  York  State  Division  for  Historic 

Preservation 
Agency  Building  1 
Empire  State  Plaza 
Albany,  New  York  12238 

Office  of  State  History 
New  York  State  Education  Department 
Washington  Avenue 
Albany,  New  York  12224 

Landmark  Society  of  the  Niagara  Frontier 
c/o  Appleton  Fryer,  President 
25  Nottingham  Court 
Buffalo,  New  York  14216 


BUFFALO: 
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COOPERSTOWN:  New  York  State  Historic  Trust 

c/o  Louis  C.  Jones 

New  York  State  Historical  Association 
Cooperstown,  New  York  13326 

OSWEGO:  Heritage  Foundation  of  Oswego 

P.0.  Box  405 

Oswego,  New  York  13126 

ROCHESTER:  The  Landmark  Society  of  Western  New  York,  Inc. 

c/o  Mrs.  Patrick  Harrington,  Executive  Director 
130  Spring  Street 
Rochester,  New  York  14608 


.  'jfi  '  w*f 
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RECREATION 

The  New  York  shoreline  of  Lake  Ontario  is  170  miles  long,  with 
another  108  miles  of  New  York  shoreline  on  the  St.  Lawrence 
River’  These  bodies  of  water  offer  New  York  residents  a  wealth 
of  varied  recreational  opportunities:  boating,  water  skiing, 
fishing,  bird  hunting,  camping,  sunbathing,  swimming,  hiking, 
picnicking,  bicycling,  horseback  riding,  golf,  and  some  winter 
sports.  A  variety  of  geological  formations  are  observable. 

There  are  many  bays,  inlets,  marshes,  bluffs,  beaches,  and  dune 
formations.  Sand  beaches  are  narrow  and  infrequent  west  of 
Oswego.  From  Oswego  east  to  Henderson  Harbor,  however,  there 
are  good  sand  beaches.  East  of  Henderson  Harbor,  the  shoreline 
is  low  and  rocky.  The  Eastern  shoreline  boasts  some  unique  geo¬ 
logical  formations: 

Clayton  Rock  Ledges  -  vertical  bluffs  on  the  shoreline 
between  Clayton  and  Cape  Vincent. 

Stony  Point  Cliffs  -  limestone  bluffs  from  the  Stony  Point 
Lighthouse  to  Stony  Point. 

Sodus  Bay  -  erosion  of  drumlins  has  created  moon-like 
topography . 

Chimney  Bluffs  -  Sodus  Bay 

Lack  of  natural  shelter  for  most  of  the  New  York  shoreline 

has  limited  the  widespread  use  of  the  lake  for  boating.  The 

Thousand  Islands  at  the  beginning  of  the  St.  Lawrence  River 

draws  vacationers  from  all  over  the  nation.  Because  of  these 

attractions,  there  has  been  a  growth  of  marinas,  trailer  and 

camping  grounds,  cottages,  resorts,  restaurants,  and  inns.  In 

1976,  the  St.  Lawrence  -  Eastern  Ontario  Commission  estimated 

that  97%  of  the  seasonal  residences  in  this  area  were  water-side 

residences.10  Of  the  visitors  to  this  area,  it  was  estimated 

10 

that  nearly  all  were  boaters  and  93%  were  fishermen.  In  1960, 
the  I JC  estimated  that  there  were  37,500  vacation  homes  along 
the  Lake  Ontario  shoreline7.  There  are  few  hunting  areas  along 
the  shore.  These  include:  Braddock  Bay  west  of  Rochester,  and 
Canoe  Picnic  Point  State  Park  near  the  Town  of  Clayton.  Sport 
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fishing  is  also  a  great  recreational  attraction,  although  the 
Oswego  area  is  noted  as  poor  in  sport  fish.  The  following 
tables  provide  an  inventory  of  recreational  areas,  both  public 
and  private,  on  the  Lake  Ontario  and  St.  Lawrence  River  U.S. 
shoreline.  Also  included  in  this  section  are  maps  pin-pointing 
some  of  these  areas . 
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Local  facilities:  launching  ramps, 
boat  rentals,  and  berthing  for  50 
boats.  Parking  areas  limited, 
especially  during  salmon  season. 
Fishing,  boating,  picnicking,  and 
camping  predominant  recreational 
activities  in  the  area. 
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600' 

X 

X 

Sportsman  Marina 

pr 

X 

Garlock  Cape 

Mari na 

pr 

X 

Minna  Anthony 

Common  Nature 

Center 

P 

600 

X 

x 

x 

Wellesley  Island 
State  Park 

P 

2635 

450' 

X 

X 

X 

X 

X 

X 

X 

X 

Thousand  Island 
State  Park 

P 

179 

180' 

X 

X 

X 

Waterson  Point 

State  Park 

P 

13 

180' 

X 

X 

X 

XXX 

X 

X 

Collins  Landing 

P 

8 

X 

Public  Boat  Ramp 

P 

1 

X 

H.  Chalk  &  Son 

pr 

X 

X 

X 

Grass  Point 

State  Park 

P 

66 

350' 

X 

X 

X 

X 

Jolly  Oaks 

Campsites 

pr 

35 

X 

X 

X 

Lakeview  Wild  Beach 
Elllsburg,  N.Y. 

P 

X 

Jefferson  Park  Camp 
Ellisburg,  N.Y. 

pr 

X 

FIa king 


Village  of  Clayton  Town  of  Clayton 
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JEFFERSON  COUNTY 
(continued) 


Clayton  Marina 

pr 

5 

Calumet  Island 
Marina 

pr 

2 

Washington  Island 
Marina 

pr 

2 

Canoe  Picnic  Point 
State  Park 

P 

70 

Cantwell  Pier 

PR 

65 

Hobson's  Spicer 
Marine  Basin 

pr 

2 

Mi  1 1 i n 1 s  Bay 

Marina  &  Cottages 

pr 

1 

Cedar  Point 

State  Park 

P 

48 

French  Creek 

Mari  na 

pr 

Spicer  Bay  Marina 

pr 

Pier  65 

pr 

X 

X  X 
X  X 

200'  X  XX  XXX  X 

X 

X 

X  X  X 

320'  XXX  XX 

X 

X 

X 


Rice's  Bait  Store 
and  Marina 

pr 

100' 

Clayton  Village 
Dock 

pr 

1 

X 

Elling's  Riverside 
Cottages 

pr 

3 

X 

Denny's  Cottages 

pr 

2 

100' 

Shipyard  Marina 

pr 

30 

X 

1000  Island's  Marina 

pr 

1 

X 

Clayton  Municipal 


X 


X 

X 


X 

X 


Town  of  „  .  u  . 

Alexandria  Bay  Henderson  Harbor 
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JEFFERSON  COUNTY 
(continued) 


Boat  Launching 

Site 

P 

3 

Eastman  Marina 

pr 

5 

Harbor's  End,  Inc. 

pr 

6 

Cornell's  Marina 

pr 

1 

Ruddy's  Fishing 

Ramp 

pr 

1 

Harbor  Marina 

pr 

1 

McCarthy' s 

Harbor,  Inc. 

pr 

1 

Northern  Yachts, 
Inc. 

pr 

1 

Henchen's  Marina 

pr 

1 

Henderson ' s 

Harbor  Public 

Dock 

P 

1 

Henderson ' s 

Harbor  Yacht 

Club 

pr 

2 

Champion  Home 
Communities 
Recreational 
Vehicle  Park 

pr 

400 

The  Willows 

pr 

12 

Wescott  Beach 

State  Park 

P 

319 

OeWolf  Point 

State  Park 

P 

13 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

80' 

X 

XXX  X 


Barton's  Cottages 

and  Trailer  Park  pr  3  XX 

CSS  Camps  pr  1  XX 

Keewaydln  State 

Park  P  180  X  XXX 

Mary  Island 
State  Park 


P  13  180' 


X 


X  X 
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liUntz*. 
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JEFFERSON  COUNTY 
(conti nued) 


Lanterman' s 
Cottages 

Public  Dock  and 
Launching  Ramp 

Kring  Point 
State  Park 

Wildwood  Cottages 


fO 

CO 


c  «  Bonnie  Castle 
5  c  Marina 

O)  T- 

'Z**  Rogers  Marina 

S  Hutchinson 
°  —  Boat  Works  and 
«=  Marina 


Hutchinson' s 
(Bethune  St. ) 

Van's  Marina 

Charlies  Marina 

Mance  Marina 


pr 

pr 

P 

pr 


2 

1 

41 

3 


pr  30 
pr 

pr 

pr 

pr 

pr 

pr 


500'  X 


X 

X 

X 

X 


X  X 


X  X 
X  X 


ft-  <o 


°  5  Village  Ramps 

<u -o  and  Docks 

CT>  C  >> 

P 

X 

®  8  Marinas 

pr 

X 

X 

Z-r-  Schermerhorn' s 

>  C 

pr  11 

30' 

X 

«  V 
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ST.  LAWRENCE  COUNTY 
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Dark  Island 
Retreat 

Cedar  Island 
State  Park 


3  Hammond 
Town  Docks 


pr 

P  10 
P 

pr 


X 


X 

X  XX 

X 

X 


X 

X  X 


Donners 


Hunting 


Village  of  Town  of 

Lisbon  Ogdinsburg  Oswegatchie  Morristown  Morristown 
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ST.  LAWRENCE  COUNTY 
(continued) 


Jacques  Cartier 
State  Park 

P 

461 

800 

X 

X 

X 

X 

X 

X 

X 

Bogardus  Camps 

pr 

X 

X 

Morristown  Marina 

pr 

X 

Wrights  Sporting 
Goods  &  Marina 

pr 

X 

Bay  View  Marina 

pr 

X 

Morristown  Village 
Dock 

P 

X 

Oswegatchie  Town 
Ramp 

P 

X 

Blair's  Marina 

pr 

X 

Ogdensburg 

pr 

X 

Morrisette  Park 

pr 

X 

Cubby's  Marina 

pr 

X 

Wards  Marina 

pr 

X 

Galop  Island 

State  Park 

P 

675 

X 

X 

Lisbon  Recreation 
Area 

P 

50 

250' 

X 

X 

X 

v 


Winte.fi 

SpOKtl 


Waddington  Waddington 

Masena  Louisville  Village  Town 
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ST.  LAWRENCE  COUNTY 
(continued) 


Waddi ngton 
Town  Beach 

St.  Lawrence 
Seaway  Marina 

Brandy  Brook 
Boat  Launch 

Coles  Creek 
State  Park 


P  X 

pr  X 

P  X 

P  1800  500'  X 


X 


X  X 


X 


Waddington  Village 
Scenic  Park  P 

Village  of 
Waddington  Town 

Boat  Launch  P  X 


Wilson  Hill  Boat 
Launching  Site  P  8 

Lake  St.  Lawrence 

Yacht  Club  pr  1 

Town  of  Louisville 
Park  P 

Coil  Island 

State  Park  P  796 


X 

X 


X 


X 


Massena  Marina  pr  X 

Robert  Moses 

State  Park  P  2267  1000'  X  XX  XXX 


New  York  State  Game 
Management  Area  P 

Fish  Creek 
Wetlands 


XX  X 


P 


506 


X  X 


W-cn-te* 

SpoKti 


LAKE  ONTARIO  -  SHORELAND 
USE  AND  OWNERSHIP  1970 

(In  miles) 


Shoreland  Use  Lake 

Residential  127.0 
Recreational  30.2 
Wildlife  0 
Forest  0 
Other  132.4 


Lake 

0 

31.9 

257.7 


To  Convert  From  To 

Miles  (mi)  Kilometers  (km) 


Shoreland  Ownershii 


Federal 

Non-Federal  public 
Private 


EXISTING  LOCAL  RECREATION 
AREAS 
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FIGURE  |  Extracted  from  U.S.  Bureau  of  Outdoor  Education,  Oct.  1967 


PRIVATE  GROUP  CAMPS 
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Extracted  from  U.S.  Bureau  of  Outdoor  Education,  Oct.  1967 


FIGURE  3  Extracted  from  U.S.  Bureau  of  Outdoor  Educatl 
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FIGURE  5 

Extracted  from  IJC,  May  1976 
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The  Lake  Ontario  Basin  lies  within  the  Atlantic  Flyway  for 
migrating  birds,  one  of  4  such  flyways  in  the  United  States.  Many 
species  avoid  crossing  large  bodies  of  water  during  migration  and 
choose  to  follow  the  shoreline.  For  this  reason  the  Eastern 
Ontario  -  St.  Lawrence  area  receives  large  concentrations  of  birds 
unequalled  by  most  areas  of  North  America!*0 

Birds  are  the  most  abundant  vertebrates  along  the  St.  Lawrence 
River  with  over  260  species  represented?1  The  river  is  an  important 
nesting  and  wintering  area  for  waterfowl.  Two  important  nesting 
areas  are  the  Great  blue  heron  (Ardea  herodias)  rookery  on  Iron¬ 
sides  Island  in  the  Town  of  Alexandria  and  the  Ring-billed  gull 
(Larus  delawarensis)  nesting  area  on  Little  Galoo  Island  near 
Sacketts  Harbor?7  Goshawks  (Accipiter  gentilis)  are  known  to  breed 
on  Wellesly  Island.  Pigeon  Island  is  the  nesting  site  for  several 
species,  most  importantly  the  Great  Black-backed  gull  (Larus 
marnius) .  The  Eaglewing  Shoals  are  the  nesting  grounds  for  the 
Common  tern  (Sterna  hirundo) .  High  breeding  densities  have  been 
found  near  Morristown  and  near  Waddington  at  Coles  Creek?2 

The  easterly  reaches  of  the  river  from  Waddington  to  Roosevelt 
town  is  the  area  most  likely  to  be  affected  by  water  level  changes. 
The  creeks  and  shallow  embayments  here  are  home  to  a  large  variety 
of  waterbirds  in  addition  to  gulls  and  osprey?2 

Port  Ontario,  the  mouth  of  the  Salmon  Rivers  has  been  found 
to  be  the  home  of  a  large  variety  of  species  and  the  breeding  area 
of  the  Snowy  egret  (Egretta  shula) ,  Least  bittern  (Ixobrychus 


exilis)  and  Glossy  ibis  (Plegadls  falcinellus) .  Deer  Creek  Marsh 
in  Oswego  is  the  breeding  ground  for  many  species  and  a  migration 
stop  for  many  more. 

The  principal  nesting  and  resting  areas  in  the  Lake  Ontario 
Basin  are  the  Montezuma  and  Iroquois  National  Wildlife  Refuges, 
the  Finger  Lakes,  the  State  Oak  Orchard  and  Tonawanda  Games 
Management  Areas,  and  the  marshes  and  ponds  along  the  shoreline 
in  this  area3?  The  Monroe  County  shoreline  along  Lake  Ontario  and 
the  Genesee  River  attracts  and  supports  large  numbers  of  birds. 
Braddock  Bay  attracts  migrating  hawks,  as  well  as  water  birds, 
herons  and  other  marsh  birds,  owls  and  woodpeckers.  Gulls  are 
also  attracted  to  the  Irondequoit  Bay  area  and  the  mouth  of  the 
Genesee  River.  Hamlin  Beach  State  Park  is  a  major  nesting  area 
for  Bank  swallows  (Riparia  riparla)1.1* 

Oak  Orchard  Swamp  attracts  the  largest  number  of  migrating 
Canada  Geese  (Branta  canadensis)  in  New  York  State2. 

The  Niagara  River  is  probably  one  of  the  best  areas  for 
viewing  large  numbers  and  a  great  variety  of  gulls.  Sixteen 
species  and  one  subspecies  have  been  recorded  here.  Species 
known  to  breed  here  are  the  Herring  gull  (Larus  argentatus) ,  and 
the  Ring-billed  gull  (Larus  delawarensls)1. 


BIRDS  OF  THE  LAKE  ONTARIO  NEARSHORE  ZONE 
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MAMMALS 


The  Lake  Ontario  basin  has  always  supported  an  abundant  and 
varied  wildlife  population.  Although  no  historical  information  is 
available  on  the  region  before  the  arrival  of  European  settlers, 
the  number  of  Indian  settlements  in  the  area  are  witness  to  the 
abundance  of  wildlife.  The  coming  of  the  settlements  marked  the 
beginning  of  major  changes  in  habitat  and  a  resultant  decline  in 
wildlife.  The  recent  trend  toward  reforesting  previously  cleared 
land  is  providing  increasing  habitat,  thereby  enabling  many 
species  to  survive. 

The  most  important  species  economically  is  the  muskrat 
(Ondatra  zibethicus) ,  Mink  (Mustela  vison)  also  contribute  to 
the  economy  of  the  region.11 

Although  most  species  exist  in  sufficient  numbers  to  avoid 
being  completely  eliminated  by  fluctuations  in  water  levels,  a 
drastic  increase  or  decrease  in  any  species  would  have  an  impact 
on  dependent  predator  species. 


MAMMALS 
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Canis  latrans  (Coyote) 

CTTupus  (WoTf) 

Urocyon  cinereoarqenteus.  (Gray  fox) 
Vulpes^ulpes  (Red  fox) 

Ursus  americanus  (Black  bear) 
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AMPHIBIANS  AND  REPTILES 

Amphibians  and  reptiles  are  inhabitants  of  the  aquatic 
interface,  spending  some  of  their  life  on  land  and  some  in  the 
water.  They  are  extremely  sensitive  to  change  in  the  littoral 
area.  As  little  commercial  value  is  placed  on  these  species, 
little  research  has  been  done.  Studies  on  the  Lake  Ontario  Basin 
have  concentrated  on  the  St.  Lawrence  River,  and  the  eastern  basin 
around  the  mouth  of  the  Salmon  River  at  Port  Ontario.  Reports 
of  research  from  areas  west  of  this  point  are  incomplete  or 
non-existent. 
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FISH 


I.  HISTORY 

Lake  Ontario  supports  a  large  variety  of  species  of  fish. 

Before  the  coming  of  the  first  white  settlers  the  fish  of  the 
nearshore  zone  were  a  major  part  of  the  food  supply  of  the  Indians 
who  visited  the  coastal  zone  on  yearly  fishing  trips. 

Early  settlers  were  using  seine  nets  as  early  as  1807.  Over¬ 
fishing,  together  with  other  aspects  of  man's  activity,  have 
drastically  altered  the  species  composition  of  the  Lake  Ontario 
fishery.  Dams  built  in  streams  to  run  gristmills  blocked  migrations. 
As  land  was  cleared  for  settlement,  the  streams  became  siltier 
and  warmer.  The  discharge  of  municipal  and  industrial  wastes  began 
to  contribute  to  the  eutrophication  of  the  coastal  zone  before 
1900.  By  the  beginning  of  the  twentieth  century,  certain  species 
had  become  virtually  extinct,  namely  the  Lake  sturgeon  (Acipenser 
fulvescens) ,  Atlantic  salmon  (Salmo  salar)  and  the  Blackfin  cisco 
(Coregonus  nigripinnis) .  This  century  has  witnessed  the  decline 
of  other  species :  Lake  trout  (Salvelinus  namaycush) ,  Shortnose 
cisco  (Coregonus  reighardi) ,  Bloater  (Coregonus  kiyi) ,  Burbot 
(Lota  lota) ,  Blue  pike  (Stizostedion  vitreum  glaucum)  and  Four- 
horn  sculpin  (Myoxocephalus  quadricomis)2.8 

New  species  of  fish  have  entered  the  lake  with  varying 
degrees  of  success.  Entering  the  lake  before  1900  were  the  Ale- 
wife  (Alosa  pseudoharengus) ,  Gizzard  shad  ( Dor o soma  cepedianum) , 
Brown  trout  (Salmo  trutta) ,  Carp  (Cyprlnus  carpio) ,  and  Goldfish 
(Carassius  auratus) .  Joining  them  after  1900  were  the  Rainbow 
trout  (Salmo  gairdneri) ,  Rainbow  smelt  (Osmerus  mqrdax) ,  and  White 
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perch  (Morone  americana) \ 0 
II.  SPAWNING  GROUNDS 

Protection  of  vital  spawning  areas  is  a  large  factor  in 
restoring  Lake  Ontario's  potential  as  a  major  fish  producer. 

Numerous  spawning  grounds  have  been  identified  in  the  coastal 
zone,  most  research  being  concentrated  in  the  eastern  basin. 

Inshore  areas  and  tributary  streams  of  the  Eastern  Ontario  - 
St.  Lawrence  provide  spawning  and  nursery  habitat  for  several 
forage  species  such  as  the  Alewife  (Alosa  pseudoharengus) ,  Slimy 
sculpin  (Cottus  cognatus) ,  Rainbow  smelt  (Osmerus  mordax)  and 
various  minnows  (family  Cyprinidae) .  Several  important  sport 
fish  spawn  in  this  area.  Smallmouth  bass  (Micropterus  dolomieui) 
prefer  to  spawn  on  gravel,  rocky  or  sandy  bottoms,  while  Yellow 
perch  (Perea  flavescens)  prefer  weedy  areas.  The  preference  of 
the  Northern  pike  (Esox  lucius)  for  flooded  grasslands  or  wetlands 
makes  fluctuations  in  water  levels  critical  for  spawning  success. 
Similar  spawning  grounds  are  used  by  Muskellunge  (Esox  masquinongy) . 
Brown  bullheads  (Ictalurus  nebulosus)  prefer  a  sand,  gravel  or 
mucky  bottom  in  shallow  littoral  areas,  as  do  Rock  bass  (Ambloplites 
rupestris) ,  Pumpkinseed  sunf ish  (Lepomls  gibbosus) ,  and  Largemouth 
bass  (Micropterus  salmoides) .  White  perch  (Morone  americana)  and 
White  bass  (Morone  chrysops)  spawn  inshore  or  in  shallow  tributary 
streams.  Walleye  pike  (Stizostedion  vitreum)  spawn  in  clear  water 
on  shoals  or  in  streams  with  sand  or  gravel  bottoms1.0 

The  Salmon  River  is  a  spawning  area  for  Coho  salmon  (Oncor- 
hynchus  kisutch)  and  Chinook  salmon  (Oncorhynchus  tshawytscha) . 

A  number  of  species  are  known  to  spawn  in  the  Salmon  River. 
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Among  these  are  the  Northern  pike  (Esox  lucius) ,  Brown  bullhead 
(Ictalurus  nebulosus) ,  Smallmouth  bass  (Micropterus  dolomleui) 
and  Black  crappie  (Pomoxis  nigromaculatus)2.9 

Sodus  Creek  is  one  of  17  creeks  that  serve  as  spawning  grounds 
for  Sea  lamprey  (Petromyzon  marinus)  on  the  United  States  shore 
of  Lake  Ontario.  Only  25%  of  this  species  spawns  in  United  States 
creeks  and  none  takes  place  west  of  Sodus  Bay. 

The  site  of  the  Ginna  Nuclear  Power  Generating  Station  in 
Wayne  County  has  been  found  to  be  a  spawning  area  for  Smelt 
(Osmerus  mordax)  and  Spottail  shiners  (Notropis  hudsonius)2.1 

The  coastal  zone  of  Monroe  County  near  the  site  of  the 
Russell  Electric  Power  Generating  Station  is  a  spawning  area 
favored  by  several  species,  namely  Alewives  (Alosa  pseudoharengus) , 
Spottail  shiners  (Notropis  hudsonius) ,  Rainbow  smelt  (Osmerus 
mordax) ,  Carp  (Cyprius  carpio) ,  and  Smallmouth  bass  (Micropterus 
dolomieui) ?* 

Most  streams  in  Niagara  County  do  not  provide  suitable  fish 
habitat  although  some  warm  water  species  are  found  near  the  mouths 
of  streams? 
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BENTHOS 

Benthic  organisms  are  important  indicators  of  water  quality. 
However,  little  study  has  been  done  on  the  benthos  of  Lake  Ontario. 
What  study  has  been  done  has  concentrated  mainly  on  the  Canadian 
shoreline.  Distribution  and  abundance  of  macroinvertebrates  is 
influenced  primarily  by  substrates .  Currents  and  wave  action  in 
the  littoral  zone  cause  a  constantly  Changing  population.  Studies 
reviewed  indicate  that  tubificidae  and  mollusca  are  the  most 
common  groups.  According  to  these  reports  the  only  species 
recorded  along  all  of  the  Lake  Ontario  shoreline  was  Pisidium. 

The  most  complete  records  are  from  Oswego  County  due  to  the 
utilities  impact  statement  in  the  area. 


BENTHIC  ORGANISMS  IN  THE  LAKE  ONTARIO  NEARSHORE  ZONE 
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ZOOPLANKTON 


As  with  benthic  organisms,  little  study  has  been  done  on 
the  zooplankton  in  the  littoral  Lake  Ontario  Zone.  Czalka  (1974) 
recorded  the  abundance  of  zooplankton  in  the  coastal  zone  from 
Port  Weller,  Ontario  to  Rochester,  New  York.  However,  she  did 
not  designate  which  were  more  abundant  at  each  station.  No 
information  was  found  for  areas  between  Oswego  and  the  St.  Law¬ 
rence  River  or  between  Rochester  and  Oswego. 
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PHYTOPLANKTON 

Algae  appears  to  be  the  most  completely  studied  plankton  In 
the  Lake  Ontario  Littoral  Zone.  Records  of  varying  quality  exist 
for  nearshore  areas  from  Oak  Orchard  Into  the  St.  Lawrence  River. 
Cladophora,  an  attached  green  filamentous  algae.  Is  treated 
separately  from  other  phytoplankton.  Cladophora  is  found  In 
abundance  along  the  coast  as  it  typically  exists  In  water  depths 
of  5-6  m.  The  of times  rocky  shoreline  provided  the  firm  and 
stable  rock  substrate  that  Cladophora  needs  for  attachment. 
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PHYTOPLANKTON  OF  THE  LAKE  ONTARIO  NEARSHORE  ZONE 
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VEGETATION 

Records  of  types  of  vegetation  are  most  complete  for 
Oswego  County  and  the  St.  Lawrence  River  area.  The  St.  Lawrence  - 
Eastern  Ontario  Commission  has  classified  vegetation  types,  but 
not  species  or  common  names.  Records  for  Orleans  and  Niagara 
Counties  are  few  since  1934.  Forest  areas  in  Monroe  County  are 
listed,  but  species  are  not  indicated.  From  the  literature, 
however,  it  is  evident  that  the  Lake  Ontario  shoreline  still 
boasts  many  undeveloped  areas  which  support  a  variety  of  plant 
species . 

Some  general  information  on  the  nature  and  extent  of  shore 
zone  vegetation  in  the  Lake  Ontario  and  St.  Lawrence  River  area 
can  be  secured  through  an  examination  of  the  reconnaissance 
photographs  made  by  Cornell  University  of  the  counties  throughout 
New  York  State  relative  to  land  use  patterns.  Some  regional 
planning  agencies  also  have  contracted  for  photographic  surveys 
of  the  areas  for  which  they  are  responsible. 

Remote  sensing  information  of  the  coastal  zone  also  is 
available  through  satellite  imagery  from  LANDSTAT  and  other 
National  Aeronautical  and  Space  Administration  (NASA)  devices. 

The  NASA  facility  in  Cleveland,  Ohio,  also  has  made  photographs 
from  fixed  wing  craft  in  selected  regions  of  the  Great  Lakes 
Basin  including  Ontario.  Likewise  CALSPAN,  formerly  Cornell  Aero¬ 
nautical  Laboratory  Inc.  also  has  shoreline  photographs,  many  of 
which  were  made  during  the  International  Field  Year  on  the  Great 
Lakes  (IFYGL),  a  joint  Canadian  -  U.S.  physical,  chemical  and 
biological  study  that  focused  on  Lake  Ontario. 
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The  variety  of  shoreline  topography  along  the  shore  of  Lake 
Ontario  contains  diverse  types  of  vegetation.  These  areas  are 
breeding  and  habitat  areas  for  many  birds,  mammals,  amphibians, 
reptiles,  and  fish.  There  are  several  areas  along  the  shoreline 
which  are  important  because  of  the  types  of  rare  plants  found  there. 
(See  the  following  table  for  specifics.) 


I,  MONROE  COUNTY 

A.  Braddock  Bay  State  Park  is  located  in  Greece,  New  York. 

The  park  consists  of  extensive  marshes  which  serve  as  wildlife 
habitat  and  scrubwoods.  The  park  includes  the  Cranberry  Pond 
Nature  Trail,  which  runs  2%  miles  through  brush  and  woodlands. 

It  boasts  35  varieties  of  trees  and  shrubs  and  60  varieties  of 
wild  plants*2 

B.  Monroe  County  has  several  forests  along  the  coastal  zone. 
Among  these  are:  from  Troutburg  to  Devil's  Nose;  Hamlin  Beach 
State  Park,  the  south  edge  of  Cranberry  Pond;  Long  Pond;  Post 
Avenue  in  Greece,  New  York;  edge  of  Round  Pond;  Durand  Eastman 
Park  in  Rochester;  Irondequoit  Bay;  east  of  Oklahoma  Beach,  Webster, 
New  York;  and  Webster  Beach  County  Park. 

II,  OSWEGO  COUNTY 

A.  The  dune  area  of  Deer  Creek  Marsh  contains  oak  and  pine 
cover,  as  well  as  shrubby  thickets  made  up  of  willow,  alder,  and 
dogwood . 

B.  Selkirk  Shores  State  Park,  north  of  Deer  Creek  Marsh,  is 
the  scene  of  a  hardwood  forest.  Species  included  in  this  park  are 
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red  oak,  ash,  sugar  maple,  beech,  cherry  trees,  white  pine  and 
hemlock . 

HI.  SAINT  LAWRENCE  -  EASTERN  ONTARIO  REGION  (JEFFERSON  COUNTY) 

A.  Dense  red  oak  is  found  in  the  forested  area  of  Jacques 
Cartier  State  Park.  Abundant  ground  cover  is  found  in  the  lime¬ 
stone  out  croppings.  The  canopy  provides  a  shade  area  for  well 
developed  growth  of  forest  floor  herbs.  The  large  variety  and 
size  of  species  make  this  an  important  area!3 

B.  The  area  of  Crooked  Creek,  the  north  edge  of  Goose  Bay, 
and  the  south  edge  of  Chippeway  Bay  is  a  unique  area  because  of 
the  habitat  diversity.  Undeveloped  forests  occur  on  rock  outcrop¬ 
ping,  and  wetlands,  whose  main  vegetation  is  cattail,  occur 
throughout  this  area!3 

C.  Unique  size  and  composition  stability  of  the  deciduous 
forest  on  Wellesley  Island  near  the  Thousand  Islands  County  Club 
make  this  area  an  important  wildlife  area.  The  nearness  of  the 
country  club  makes  the  area  prime  for  residential  use  and  endangers 
its  continuation!3 

D.  Graminoid  Marsh  at  Keewaydin  State  Park  is  the  best 
gr amino id  wetland  in  the  area!3 

E.  Oak  and  hemlock  trees  are  found  in  a  mixed  forest  west 
of  Alexandria  Bay.  Coral  root  has  been  found  there  as  well  as 
old  and  new  vegetative  species!3 

F.  A  2  acre  forest  is  located  at  the  end  of  St.  Lawrence 
Park  Road  overlooking  Swan  Bay.  Species  found  there  include  red 
oak,  basswood,  maple,  trillium,  may  apple,  meadow  rue,  and  false 
Soloman's  seal.13 
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G.  Wilson  Bay  Marsh  is  a  scrubby  marsh  and  forest  area  south 
of  Cape  Vincent.  Species  found  there  are  buttonbush,  willow,  dog¬ 
wood  and  black  ash.  Ash,  elm  and  silver  maple  are  abundant  in  the 
marsh!3 

H.  An  area  of  shrubby  marsh  is  located  on  Point  Peninsula  , 
on  the  shore  of  Lake  Ontario.  Dune  species,  such  as  wormwood, 
grasses,  and  evening  primrose  occur  along  the  beach.  The  marsh 
beyond  the  beach  gradually  grades  into  a  forest.  Vegetation  in 
this  area  is  considered  very  fragile?3 
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Extracted  from  U.S.  Fish  and  Wildlife  Service,  July  1977* 
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^Vegetation  identified  by  numbers  on  the  distribution  map  is  identified 

as  follows: 

1  Eeigrass  (90%)  with  some  Elodea,  Nitella,  Coon tail,  Water  stargrass, 
and  Waterml 1 fol I .  Sandy  bottom  with  vegetation  out  to  about  20  feet 
from  shore  to  a  depth  of  about  6  feet. 

2  Eeigrass  (75$).  Vegetation  8  -  10  feet  deep. 

3  Eeigrass  (50$)  with  Slender  naiad,  Watermlifolt,  Coontail,  Clasping- 
leaf  pondweed,  Elodea,  Yellow  water  lily,  White  water  lily,  Pickerel 
weed,  Arrow  arum,  and  Duckweed. 

A  Predominantly  Eeigrass  and  Ribbonleaf  pondweed. 

5  Eeigrass  (50$)  with  Waterml 1 foi 1 ,  Claspingleaf  pondweed,  and  Coon¬ 
tail. 

6  Heavy  aquatic  vegetation  to  water's  surface.  Eeigrass  (25$),  Elodea 
(25%),  Waterml 1  foil  (25%),  and  Claspingleaf  pondweed  and  Coontail 
(25%). 

7  Yellow  water  lily,  Whitewater  lily.  Arrow  arum,  Elodea,  Floating- 
leaf  bur  reed,  Waterml I fol 1 ,  Water  stargrass,  Claspingleaf  pondweed 
and  Water  shield. 

8  Predominantly  Eeigrass,  Elodea  and  Waterml lfoi 1 . 

9  Arrow  arum  and  other  emergent  vegetation  with  some  Duckweed. 

10  Eeigrass  (75%)  with  Elodea,  Water  stargrass,  Waterml lfoi 1 ,  Slender 
naiad.  Some  areas  were  very  dense  with  aquatic  vegetation  to 
surface. 

11  Yel low  water  lily. 

12  Predominantly  Eeigrass  with  Waterml 1 fol 1 ,  Elodea,  Water  stargrass 
and  Slender  naiad.  Some  areas  dense  with  vegetation. 

13  Arrowhead,  Arrow  arum,  Pickerel  weed.  Cattails,  and  other  emergent 
and  terrestrial  vegetation. 


Extracted  from  U.S.  Fish  and  Wildlife  Service,  July  |977. 
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RARE  AND  ENDANGERED  SPECIES 


I.  INTRODUCTION 

The  following  are  lists  of  rare  and  endangered  species  from  the 
Lake  Ontario  and  St.  Lawrence  River  shoreline.  Information  Is  scarce 


for  mammals  and  reptiles;  and  In  many  areas  no  information  on  rare 


and  endangered  wildlife  exists. 


II.  BIRDS 


Haliaeetus  leucocephalus  (Bald  eagle) 

Falco  peregrlnus  (Peregrine  falcon) 

F.  columbarlus  (Merlin) 

T.  rust1colus~(Gyrfalcon) 

Pandlon  haTHaetus  (Osprey) 

Charadrlus  melodus  (Piping  plover) 

Gavia  steTlata  (Red-throated  loon) 

Larus  delawarensls  (Ring-billed  gull) 

L.  hyperboreus  (Olaucous  gull) 
r.  glanco1des~(  Iceland  gull) 

L.  marinus  (Great  black-backed  gull) 
ffrdea  herodlas  (Great  blue  heron) 

Heleagrls  galloparo  (Wild  turkey 

6rus  canadensis  (Greater  sandhill  crane) 

Coccyzus  amerlcanus  (Yellow-billed  cuckoo) 


% 

3 


X  X  1,3 

X  X  1,3 

3 

3 

X  1,3 

1.3 
1.3 
1 

1.3 

1.3 

1.3 

1 

X  1 

X 

1.3 


1.  Webb,  W.L.  et  al_. ,  1972 

2.  Christie,  W73\,  1973 

3.  U.S.  Department  of  Interior,  1977 

*N.Y.  State  Department  of  Environmental  Conservation's  Endangered, 
Exturpated,  and  Extinct  Wildlife  of  New  York  State 


**U.S.  Department  of  The  Interior  Fish  and  Wildlife  Service  List  of 
Endangered  and  Threatened  Wildlife  and  Plants,  Federal  Registrar, 
Wednesday,  January  17,  1979,  Part  II. 
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:  * 
1  3 

i  3 


iturnia  ulula  (Hawk  owl ) 

jelanerpes  erythrocealus  (Red- headed  woodpecker) 
fervus  corax  (Common  raven) 

Mstothorus  £latgnsjjs  (Short-billed  marsh  wren) 

timus  polyol ottos  (Mockingbird) 

teguTus  setraoa  TGoI den-crowned  kinglet) 

(ermivora  celata  (Orange-crowned  warbler) 

Dendrolca  tlqrlna  (Cape-May  warbler) 

^elurus  motacllla  (Louisiana  waterthrush) 
3poron1s~ag111s  (Connecticut  warbler) 
jll sonla  jjusTTTa  (Wilson's  warbler) 
jjmmodramus  hens 1 owl  1  (Hens low's  sparrow) 

Egretta  th'ula  (Snowy  egret) 

Ixobrychus  exllls  (Least  bittern) 

Pleqadls  falclnellus  (Glossy  Ibis) 

Cygnus  columblanus  Twhlstllng  swans) 

Dior  col umbi anus  (Whistling  swans) 

Bucephala  Islandlca  (Barrow's  goldeneye) 

Soma ter 1  a  molllsslma  (Common  elder) 

S.  spectabllls  (king  elder) 
foul la  chrysaetos  (Golden  eagle) 

Calldrls  marltlma  (Purple  sandpiper) 

Mlcropalama  hlmantoous  (Stilt  sandpiper) 

Tryngltes  subrutlcollls  (Buff- breasted  sandpiper) 
Philomachus  pugnax  (Ruff) 

Pha1aropus~ ful Icarl us  (Red  phalarope) 

P.  tricolo'r  (wilson^s  phalarope) 

P.  lobatus  (Northern  phalarope) 


FISH 

Moxostoma  macorlepldotum  (Shorthead  redhead) 
Notropls  cornutus  (Conwxm  shiner) 

N.  hudsonlus  (Spotted  shiner) 

N.  stramlneus  (Sand  shiner) 

N.  anogenus  fPugnos  shiner) 

TJ.  atherlnoldes  (Emerald  shiner) 

Flmephales  notatus  (Bluntnose  minnow) 
Rhlnchthys  atratulus  (Blacknose  dace) 
Cbreqonus  cl  upeaforml  s  (Lake  whiteflsh) 
Ictaiurus  melas  (BlacF  bullhead) 

I',  natal  Is  (Yellow  bullhead) 

Labldesthes  slcculus  (Brook  sllversldes) 


III.  FISH  (CONTINUED) 


Morone  chrysops  (White  bass)  3 

Stlzostedlon  cana dense  (Sauger)  2,3 

Cottus  baTrdi 1  Kumblni  (Mottled  sculpln)  3 

Pungillus  pong  Hi  us  (Ninespine  stickleback)  2,3 

Lota  lota  (Burbot)  3 

Catostowus  commersonnl  (Lake  whlteflsh)  3 


IV.  MAMMALS 


Castor  canadensis  (Beaver)  1.3 

Liitra  canadensis  (River  otter)  3 

MyotlsTelbll  (Small -footed  bat)  3 

Sorex  palustrls  (Northern  water  shrew)  3 

Mlcrosorax  hoyl  (Pygmy  shrew)  3 

Synaptomys  cooper 1  (Southern  bog  lemming)  3 

Canls  lupus  (Eastern  timber  wolf)  XX 


V.  REPTILES 


Clemmys  Insculpta  (Wood  turtle) 

C.  munlebergll  (Bog  turtle) 

Emydoldea  blandlngl  (Blandlngs  turtle) 
Coluber  constrictor  (Black  racer) 
Elaphe  obsolete  (BTack  rat  snake) 
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Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978. 


-  Vulnerable  Native  Plante  of  New  York  State 
Protected  Under  NYS  Environmental  Conservation 
Law  9-1503 


Scientific  Nane 

Common  Name (a) 

Arieaeaa  dracontiuw 

Dragonroot 

Green-dragon 

Aeclepiaa  tuberose 

Butterfly-weed 

Chigger-flower 

Orange  Milkweed 

Pleurisy-root 

Caapanula  rotundifolia  j 

Bluebell 

Harebell 

Cel as true  acandens 

Bittersweet 

Waxwort 

Chiaaphila  spp. 

Pipsissewa 

Prince' 8-pine 

Spotted  Evergreen 

Spotted  Wintergreen 

Wax flower 

Cornua  florida 

Flowering  Dogwood 

Drosera  spp. 

Daily-dew 

Dewthread 

Sundew 

Epigaea  repena 

Ground  Laurel 

Mayflower 

Trailing  Arbutus 

Euonyaus  spp. 

Burning-bush 

Bursting-heart 

Strawberry-bush 

Wahoo 

Filicee  (Filicinae; 

Ophiogloasales  fc 

PUlcaTeTy - 

All  ferns,  including: 

Adder' s-tongue 

Azolla 

Buckhorn 

Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978. 
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-  Vulnerable  Native  Plante  of  New  York  State 
Protected  Under  NTS  Environaental  Conaervation 
Law  9-1503  (Cont'd) 


Scientific  Nene 

Comod  Maae(s) 

X  ‘ 

Qrontiun  aquaticua 

Golden-club 

Panax  quinquefolius 

Ginseng 

Sang 

Pyrus  coronerie 
Rhododendron  spp . 


Sabatia  epp. 


Ssnguinaria 


Sarracenia  purpurea 


Silene  carol iniena 


Tril 1 iua 


«PP. 


Viola  padata 


!  Wild  Crab  Apple 

: 

:  Asalea 
:  Election-pink 
i  Great  Laurel 
i  Honeysuckle 
5  Pinxter 
:  Pinxter-bloou 
:  Rhodomandron 
:  Rhodora 
:  Roaebay 

:  .White  Laurel 

• 

a 

:  Bitterbloou 
:  Marsh-pink 
:  Rose-pink 
:  Sabatia 

:  Sea-pink 

• 

a 

;  Blood root 
l  Puccoon-root 
l  Red  Puccoon 


Hunt swan' s-cup 
Pitcher-plant 
S i de s add i e- f lower 

Wild  Pink 

Bethroot 

Birthroot 

Squavroot 

Stinking  Benjaain 

Toad shade 

Trilliun 

Wake-robin 

Bird's- foot  Violet 
Pansy  violet 


Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978. 


-  Vulnerable  Native  Plante  of  New  York  State 
Protected  Under  NYS  Environmental  Conservation 
Lew  9-1503  (Cont'd) 


Scientific  Name 


Common  N 


Filices  (Filicinae; 

Ophiogloaaelee  4 
Filicalea)  (Cont'd) 


Cliff  Brake 

Curly-grass 

Fiddleheads 

Hart' a  tongue 

Maidenhair 

Mo  on wort 

Polypody 

Rock  Brake 

Salvinia 

Spleenvort 

Walking-leaf 

Wall-rue 

Water-apangle 

Woodeia 

But  excluding  Bracken  (Pteridium 
aquilinum) ;  Hay-scented  Fern 
(Dennataedtia  punctilobula) ; 
Sensitive  Fern  (Onoclea 
aensibilis) 


Ccntiana  epp. 


Hydrastis  canadensis 


Ilex  app. 


Kalmia  app. 


Ague-weed 

Blue-bottles 

Gail-of-the-earth 

Gentian 

Golden  Seal 
Orange- root 
Yellow  Puccoon 

Bitter  Gallberry 

Black  Alder 

Holly 

Hulver 

Inkberry 

Winterberry 

Calico-bush 

Lambkill 

Laurel 

Spoonwood 

Wicky 


Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978 
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Vulnerable  Native  Plante  of  New  York  State 
Protected  Under  NYS  Environmental  Conservation 
V  Law  9-1503  (Cont'd) 


Scientific  Name 

Common  Name(e) 

Liliua  app. 

:  Lily 

:  Turk' e-cap 

Lobelia  cardinalie 

t  Cardinal-flower 
i  Red  Lobelia 
» 

:  All  Clubmoaeea,  including: 

:  Bear1 e-bed 
:  Buckhorn 
:  Bunch  Evergreen 
:  Chriatmaa-green 
:  Coral  Evergreen 
:  Creeping  Jenny 
:  Ground  Cedar 
:  Ground  Fir 
:  Ground  Pine 
:  Heath  Cypreas 
:  Running  Evergreen 
:  Staghorn  Evergreen 

Lycopodium  app* 

» 

:  Trailing  Evergreen 
:  Volf'a-clava 

Merteneia  virginica 

• 

:  Bluebell 
:  Roanoke-bella 
:  Tree  Lungwort 
:  Virginia  Bluebell 
:  Virginia  Lungwort 
:  Virginia  Cowalip 

Monarda  didVma 

• 

:  American  Bee-balm 
:  Indian-heade 
:  Oawego  Tea 
:  Scarlet  Bee-balm 

Hyrica  peneylvanica 

a 

:  Bayberry  (Northern) 

:  Candleberry 

Neluabo  lutea 

• 

:  Lotue 
i  Lotue  Lily 
:  Neluubo 
:  Pond-nuta 

Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978. 
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*  Vulnerable  Native  Plante  of  New  York  State 
Protected  Under  NYS  Environmental  Conservation 
Law  9-1503  (Cont'd) 


Scientific  Name 

Common  Naae(a) 

Neluabo  lutea  (Cont'd) 

Hater  Chinquapin 

Honkapin 

Yellow  Lotus 

Opuntia  hunifusa  (0.  coapreaaa. 

Indian  Fig 

P»P«) 

Prickly  Pear 

Hild  Cactus 

Orchidaceae 

All  Orchids,  including: 
Adam-and-Eve 

Adder*  s  mouth 

Arethusa 

Beard- flower 

Bog-candle 

Calopogon 

Calypso 

Coral-root 

Cypripediua 

Dragon' s-mouth 

Fairy- slipper 

Grass-pink 

Kirtle-pink 

Ladies'-tressea 

Lady* s-slipper 

Lattice-leaf 

Malaxis 

Moccasin- flower 

Nerve-root 

Orange-plume 

Orchis 

Pearl-twist 

Pogonia 

Putty-root 

Rattlesnake-plantain 

Scent-bottle 

Sc rev- auger 

Snake-mouth 

Soldier'  s-pltme 

Swamp-pink 

Three-birds 

Twayblade 

• 

Whipporwill-shoe 

• 

Extracted  from  St.  Lawrence  Seaway,  N.Y.  Feasibility  Study,  June  1978* 
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WILDLIFE  HABITATS 


I.  INTRODUCTION 

The  wildlife  habitats  on  the  Lake  Ontario  shorelines  are  con¬ 
centrated  in  the  littoral  zone  and  wetlands.  New  York  State  has 
18,395  acres  of  shoreline  immediately  adjacent  to  Lake  Ontario!0 
A  1953  inventory  of  wetlands  by  the  U.S.  Department  of  Interior 
recorded  New  York  as  having  515,100  acres  of  wetlands  in  the  Atlantic 
fly-away,  which  includes  inland  areas  in  both  Lakes  Erie  and  Ontario1.0 
State-owned  underwater  wetlands  numbered  39,353  acres  or  42%  of  the 
94,630  acres  of  wetlands  were  rated  as  high  to  moderate  quality 
habitats.’"  Of  these  39,353  acres,  1,041  were  destroyed  between  1959- 
1967.  Highway,  marina  and  cottage  development  on  the  shoreline  have 
caused  fish  and  wildlife  losses  within  17,508  (457.  of  the  39,353) 
acres.10  By  the  1969  inventory  the  acreage  for  wetlands  in  Oswego 
County,  Jefferson  County,  and  St.  Lawrence  County  dropped  from  56,170 
in  1954  to  9,776  acres!0  In  1972  the  St.  Lawrence  County  had  1,551 
acres  and  Jefferson  County  had  12,362  acres;  Oswego  County  had  39,430 
acres?  Wayne  County  had  6,000  acres1.4 

Only  recently  has  the  importance  of  wetlands  been  recognized. 
Wetlands  provide  breeding,  nesting  and  feeding  grounds  for  wildlife 
such  as  waterfowl,  shorebirds  and  reptiles.  They  serve  as  settling 
basins  for  stream  runoff  and  therefore  may  act  as  natural  pollution 
treatment  systems  for  biodegradable  matter.  However,  continued 
deterioration  of  water  quality  and  habitat  will  impair  and  possibly 
destroy  the  region's  fishery  industry  and  recreation  resources. 
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II.  LITTORAL  ZONES 

Littoral  zones  are  rich  in  plant  and  animal  life  and  provide 
food  for  land  animals  and  birds.  Common  terns,  ring-billed  gulls 
and  various  other  species  of  shore  birds  feed  and  nest  on  sand 
and  gravel  beaches.  The  littoral  zone  provides  spawning  grounds 
for  many  species  of  fish.  Herring,  gulls,  and  other  wading  birds  use 
the  shallow  waters  as  feeding  grounds.  Mudflats  in  the  littoral 
zone  provide  nesting  and  breeding  areas  for  other  species  of 
wildlife. 

III.  WETLANDS 

Wetlands  are  areas  inundated  by  surface  or  ground  water 
frequent  enough  to  support  a  prevalence  of  vegetative  or 
aquatic  life  that  requires  saturated  soil  for  growth  and 
reproduction.  These  areas  include  marshes,  swamp  and  flooded 
forests . 

Bays  and  marshes  are  among  the  most  fertile  of  breeding 
areas  in  the  world.  They  provide  breeding,  nesting  and  feeding 
grounds  for  a  variety  of  fish  and  birds.  Marshes  are  prime 
habitat  for  puddle  ducks,  a  favorite  game  bird.  Herons,  terns, 
plovers,  songbirds,  raccoons,  beaver,  muskrat  and  mink  also 
inhabit  these  areas.  Lake  Ontario  wetlands  fill  a  place  in  bird 
migration  routes,  especially  for  geese  and  swan.  They  serve  as 
breeding  areas  for  birds  which  go  no  further  south.  Some  bald 
eagles  and  whistling  swan,  rare  to  the  area,  have  been  sited  in 
Lake  Ontario  marshlands.  Many  marshes  are  spawning  areas  for 
game  fish  such  as  bullhead,  calico  bass,  largemouth  bass,  north¬ 
ern  pike  and  perch.  Walleye  pike  and  smallmouth  bass  migrate  to 
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channels  In  the  wetlands  for  short  durations. 

Maximum  production  and  growth  of  aquatic  and  shore  wildlife 
benefit  from  limited  fluctuations  in  water  levels.  However,  destruction 
of  shoreline  marshes  increases  during  lower  lake  levels.  During  these 
times  marsh  areas  are  accessible  for  residential  and  recreational  uses. 
The  preservation,  protection  and  management  of  some  wetlands  is  impor¬ 
tant  to  preserve  the  beauty,  interest  and  character  of  the  area. 

IV.  INVENTORY  OF  SPECIFIC  HABITATS  ALONG  THE  LAKE  ONTARIO  - 

ST.  LAWRENCE  SHORELINE 

A.  Orleans  County 

1.  Johnson  Creek:  One  of  five  Lake  Ontario  creeks  important  as 
major  fishery  streams. 

2.  Oak  Orchard  Creek:  One  of  five  Lake  Ontario  creeks  important 
as  major  fishery  streams. 

3.  Oak  Orchard  Swamp:  This  is  one  of  two  migrating  geese  congre¬ 
gating  areas  on  the  Lake  Ontario  shoreline.  It  attracts  between  20,000 
and  30,000  geese  at  the  peak  of  the  season22 

B .  Monroe  County 

Monroe  County  has  350  to  400  wetland  areas.  Approximately  a  dozen 
areas  attract  waterfowl.  There  is  an  abundance  of  birds  to  be  found  as 
the  area  lies  on  the  Lake  Erie  -  Lake  Ontario  Forest  flyaway,  the  Ohio 
Valley  migration  route  and  the  Appalachian  Flyaway?2 3 

1.  Braddock  Bay:  Braddock  Bay  is  a  unique  wildlife  habitat. 

Once  a  breeding  area  for  smallmouth  bass,  by  1971  they  had  all 
disappeared.  Many  other  species  concentrate  in  the  Braddock 


Bay  area  and  spawn  there.  It  is  a  popular  bird  watching  area. 

The  protected  open  water  attracts  geese,  swan,  ducks,  gulls, 
sandpipers  and  shore  birds.  The  cattail  marshes  attract  herons 
and  other  marsh  birds  while  the  woodlands  attract  owls  and 
woodpekers.  It  is  one  of  the  best  areas  in  the  nation  to 
watch  spring  migrations  of  hawks.  Furbearing  mammals,  such 
as  muskrats,  mink  and  racoons  also  Inhabit  the  area.  Braddock 
Bay  recieves  domestic  wastes  through  the  discharge  of  West, 
Salmon,  Brockport  and  Buttonwood  Creek  as  well  as  others.  This 
nutrient  loading  causes  algae  blooms  and  weeds  which  spoil 
sport  fishing  and  recreation.  Plans  to  improve  and  enlarge 
recreation  facilities  by  filling  low  or  wetlands  will  reduce 
the  littoral  zone!2 

2.  Island  Cottage  woods:  These  woods  are  surrounded  on 
all  areas  by  water  or  cattail  marshes.  The  woods  attract  large 
numbers  of  fish  comprised  of  approximately  75  species!2 

3.  Rose's  Marsh:  Located  just  west  of  Braddock  Bay.  High 
waters  have  eliminated  much  of  the  cattail  growth  in  this  marsh. 
It  has  returned  to  its  original  habitat  of  thickets  and  small 
ponds.  It  is  now  an  excellent  habitat  for  a  variety  of  herons2,2 

4.  Hamlin  Beach:  Four  habitat  types  are  present  in  this 
excellent  birding  area.  High  sand  bluffs  attract  waterfowl 
and  gulls.  The  shoreline  attracts  shore  birds.  Owls  and  other 
birds  look  for  winter  shelter  in  the  dense  coniferous  woods. 
Small  marshes  and  creeks  attract  a  variety  of  marsh  birds*.2 

5.  Charlotte:  This  lakeshore  birding  area  attracts  over 
12  species  of  birds!2 
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C.  Wayne  County 

The  county  has  bought  6,000  acres  of  wetlands  around  and 
between  bays,  primarily  in  the  towns  of  Huron  and  Wolcott. 

1.  Maxwell  Bay:  This  is  an  important  fish,  wildlife  and 
recreation  area. 

D .  Oswego  County 

1.  Deer  Creek  Marsh:  This  important  marsh  area  consists 
of  1200  acres.  Protected  from  wave  and  ice  abuse  by  a  dune 
area,  it  provides  a  great  variety  of  habitat,  with  a  high  level 
of  fish  and  wildlife  production  potential.  Oak  and  pine  trees 
provide  vegetative  cover  on  a  raised  area.  Shrubby  thickets 
made  up  of  willow,  alder  and  dogwood  and  swales  of  sedges  and 
grasses  complete  the  vegetation.  Deer  Creek  is  the  habitat  of 
several  small  fur  bearers  as  well  as  some  deer.  The  marsh  and 
littoral  area  are  spawning  grounds  for  many  fish.  Waterfowl, 
such  as  mallards,  black  ducks,  blue-winged  teal,  killdeer, 
spotted  sandpiper,  common  snipe  and  redbreasted  merganser  use 
the  marsh  as  summer  breeding  grounds.  Other  bird  species,  such 
as  goldeneye,  geese,  scaup,  bufflehead  and  oldsquaw  use  this 
area  for  rest  stops  during  spring  and  fall  migrations.  Such 
non-game  bird  species  as  plover,  yellowleg,  egrets  and  curlews 
also  use  the  marsh  as  migration  stopovers.  This  marsh  has  some 
of  the  best  wildlife  habitat  in  the  area. 

2.  Selkirk  Shores  State  Park:  Located  north  of  Deer  Creek 
Marsh,  the  park  has  many  species  of  hardwoods  including  sugar 
maple,  red  oak,  ash,  beech,  cherry,  white  pine  and  hemlock. 
Wildlife  species  found  there  include  raccoon,  deer,  squirrel, 
chipmunk,  cedar  waxwings  and  downy  woodpecker. 
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3.  Health  Camp  Road  Marsh;  Snake  Creek  Marsh;  Butterfly  Creek 
Marsh;  Ramona  Beach  and  Grindstone  Creek:  In  1979  these  areas  were 
cited  for  their  high  value  for  fish  and  wildlife. 

4.  Oswego  Harbor:  This  Is  a  major  wintering  area  for  waterfowl. 

E.  Jefferson  County 

The  St.  Lawrence  -  Eastern  Ontario  area  has  many  areas  of  unique 
or  important  habitat.  Smallmouth  bass,  yellow  perch,  brown  bullhead, 
and  pumpkinseed  spawn  in  inshore  habitats  and  streams  of  the  region. 
Wetlands  at  the  mouth  of  tributaries,  the  St.  Lawrence  River  and  bays 
along  Lake  Ontario  are  excellent  spawning  areas  for  northern  pike  and 
muskellunge.  The  northern  pike  fishery  of  the  Thousand  Island,  Cape 
Vincent  and  Henderson  Harbor  is  virtually  linked  to  the  spawning 
habitat. 

1.  Lake  Ontario  Dunes:  The  dune  area  is  the  only  one  of  its  kind 
in  the  area.  It  hosts  shore  birds  during  migrations.  The  dunes  are 
a  unique  habitat  which  could  possibly  be  nesting  areas  for  the  rare 
piping  plover.  This  is  considered  a  fragile  environment!2 

2.  Henderson  High  Banks  and  Lake  Ontario  Islands  are  considered 
unique  habitats  for  many  species  of  fish  and  rare  birds!2 

3.  Wilson  Bay  Marsh:  This  marsh  area  attracts  many  species  of 
ducks,  as  well  as  black-crowned  night  herons:  The  brushy  marsh  and 
wooded  swamp  is  breeding  ground  for  black  terns,  as  well  as  a  habitat 
for  other  birds,  mammals,  reptiles  and  amphibians.  The  area  is 
important  for  the  diversity  and  rarity  of  species!2 

4.  Wilson  Hill  Wildlife  Management  Area:  This  is  an  excellent 
habitat  for  mallards,  black  ducks,  baldpates  and  blue-winged  teal 
because  of  its  shallow  habitat!2 
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5.  Cranberry  Marsh:  The  140  acres  of  pond  and  wood  swamps 
provide  breeding  areas  for  ducks  and  other  wildlife.  A  200  foot 
wide  barrier  beach  separates  the  marsh  from  Lake  Ontario.  Beavers 
build  dams  which  control  the  water  levels1.2 

6.  Grindstone  Island;  Flynn  Bay,  McCrae  Bay;  and  Delaney  Marsh: 
These  areas  are  high  productivity  wetlands.  Located  on  islands,  they 
have  not  yet  been  impacted  by  mainland  development?.2 

7.  Black  Pond  Marsh  Complex:  This  area  provides  several  types 
of  habitat.  A  barrier  beach  protects  the  marsh  from  wind  and  wave 
action.  The  open  water  attracts  many  species  of  waterfowl.  Land 
birds,  dabbling  ducks  and  divers,  and  other  larger  species  use  the 
marsh  as  habitats!2 

8.  Minna  Anthony  Common  Nature  Center:  This  wildlife  sanctuary 
offers  a  diversity  of  habitat:  old  field,  marsh,  weeds,  pond,  river 
and  a  cultured  area.  Rare  plants  and  unusual  animals  (such  as  the 
goshawk)  are  found  there.  Controlled  hunting,  fishing,  hiking  and 
wildlife  observation  are  allowed!2 

9.  Thousand  Islands:  This  is  an  important  habitat  for  many  water- 
fowl  and  large  birds.  Comorants  which  require  areas  free  of  distur¬ 
bance  for  nesting,  are  especially  plentiful1.2 

10.  Lakeview  Wildlife  Management  Area:  This  is  a  2500  acre  cattail 

marsh  protected  by  sand  dunes.  The  vegetative  cover  of  marshes,  woods, 

fields  and  lakeshore  marsh  provide  unique  habitat  for  diverse  biota!2 

j  -  11.  Black  Ash  Swamp:  The  unique  habitat  of  extensive  wet  woods 

<4  * 

provides  cover  and  nesting  areas  for  several  larger  species  of  mammals. 
It  is  a  probable  breeding  area  of  the  barred  owl,  pileated  woodpecker, 
and  several  rapters!2 


12.  Ironsides  Island:  Acquired  by  the  nature  conservancy,  the  area 
is  an  important  Great  blue  heron  rookery !2 

13.  Galloo  Island  Cliffs:  This  is  an  excellent  habitat  for  cliff 
dependent  fauna  such  as  peregrine  falcon  (Duck  hawk)  and  other  rare 
species.12 

14.  Little  Galloo  Island:  Reputed  to  be  the  largest  nesting 
colony  of  the  rare  ring-billed  gull  in  the  world,  the  island  is 
also  a  breeding  area  for  the  double-crested  comorants?2 

15.  Point  Peninsula  Marsh:  A  brushy  swamp,  this  area  is  an 
important  breeding  and  nesting  area.  Productivity  of  the  area 
could  be  increased  by  water  levels  control,  creation  of  potholes 
and  channel  development!2 

16.  Kent  Creek  Marsh:  This  is  a  breeding  area  for  duck  and  beavers. 
It  is  a  potentially  excellent  area  for  waterfowl  breeding  if  the  water 
levels  can  be  controlled.  Pheasants  winter  in  the  marsh  area1.2 

17.  Ashland  Wildlife  Management  Area:  Recently  purchased  by  the 
state,  this  is  an  important  habitat  area  for  many  birds1.2 

18.  Favret  Swamp:  This  area  abounds  in  beaver,  mink  and  woodland 
birds!2 

19.  Eldorado  Shores:  The  algae-covered  rock  area  attracts  the 
largest  shorebird  concentration  in  the  area!2 

20.  French  Creek,  Cranberry  Creek,  Chippewa  Creek:  These  are 
breeding  and  resting  grounds  erased  by  hunters,  teappers  and 
naturalists.12 

21 .  Perch  River  Game  Management  Area :  High  duck  production  in 
this  3000  acre  area  is  apparently  due  to  controlled  w*ter  levels!2 


22.  Alexandria  Town:  The  Pitch  Pine  Forest  of  Plessas  is  a  unique 
ecological  area!2 

23.  North  Sandy  Pond:  This  pond  provides  a  variety  of  interesting 
habitat:  marsh,  open  water,  islands,  littoral  zone,  barrier  dunes, 
beaches  and  upland  forests1.2 
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ANTICIPATED  ALTERATIONS 

It  has  been  difficult  to  gather  definitive  information  on 
proposed  anthropogenic  alterations ,  such  as  the  construction  of 
new  parks,  marinas,  industrial  parks,  etc.,  in  the  study  area. 

This  in  part  is  due  to  the  fact  that  much  of  the  land  projected 
for  such  use  has  not  been  purchased  and  those  who  plan  the 
development  do  not  want  to  relate  their  designs  for  fear  that 
the  price  of  property  for  construction  and  for  access  will  be 
inflated.  Others  do  not  want  to  reveal  their  plans  until  they 
are  further  along  in  the  Environmental  Impact  Statement  pre¬ 
paration  process. 

The  Lakeside  Beach  State  Park,  with  shores ide  camping  areas 
together  with  a  marina  and  bathing  beach,  is  being  expanded  by 
the  Genesee  State  Park  Commission  thirty-eight  miles  west  of 
Rochester!  At  Oak  Orchard  Marine  Park  in  Orleans  County  parking 
areas  are  being  constructed! 

At  Port  Ontario  Harbor,  at  the  mouth  of  the  Salmon  River  near 
Selkirk  in  Oswego  County,  a  small  boat  navigation  harbor  of  refuge 
for  recreation  craft  is  being  developed  by  the  Corps  under  the 
sponsorship  of  the  New  York  State  Department  of  Environmental 
Conservation.  Plans  include  the  installation  of  a  900  by  400  feet 
turning  basin  that  will  be  8  feet  deep.  The  basin  will  be  accessible 
to  the  lake  via  a  100-feet  wide  channel.  The  mouth  of  the  channel 
will  be  protected  by  steel  sheet  piling? 

A  number  of  plans  are  being  discussed  that  involve  the 
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excavation  and  protection  of  the  Inlet  to  Irondequolt  Bay.  How¬ 
ever  ,  because  of  intense  conflicting  pressures  from  a  variety  of 
public  and  private  sectors,  the  nature  and  extent  of  the  project 
is  in  doubt. 

Numerous  efforts  to  abate  shoreline  erosion  are  being  planned 
primarily  on  property  on  the  lakeshore  and  tributaries  to  Lake 
Ontario.  Few  efforts  in  residential  areas  appear  to  be  concerted. 
The  end  result  probably  will  be  aggravated  erosion  on  adjacent 
property  and/or  end  erosion.  While  some  property  owners  have 
filed  plans  with  the  Corps  and/or  local  building  inspection 
departments,  many  have  not  done  so.  (Most  of  the  latter  do  not 
appear  to  know  that  they  are  required  to  do  so.) 

The  nature  of  the  proposed  Lake  Erie-Ontario  (All-American) 
Canal  will  not  be  presented  in  this  report  since  the  possible 
ramifications  of  this  waterway  are  being  studied  by  the  Corps 
and  are  readily  available  at  the  Buffalo  District  office. 
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PERTINENT  ONGOING  STUDIES 

A  number  of  federal  and  state  agencies  presently  are  conducting 
projects  that  have  a  direct  bearing  on  the  Lake  Ontario  nearshore 
region.  Since  many  of  these  efforts  will  be  completed  and/or 
generate  products  pertinent  to  this  review  in  the  near  future,  their 
existence  is  called  to  the  attention  of  the  reader. 

The  New  York  State  Department  of  Environmental  Conservation  is 
attempting  to  compile  data  on  what  they  therm  "significant  habitats". 
These  include  areas  they  believe  contain  rare  and/or  endangered 
species,  important  breeding,  feeding,  and/or  resting  areas  (i.e. 
stop-overs  on  flyways) ,  or  otherwise  unique  natural  features  that 
warrant  their  protection.  A  set  of  New  York  State-wide  maps 
presently  are  being  printed  showing  an  initial  listing  of  these 
sites,  including  some  along  the  Lake  Ontario  shoreline.  It  is 
estimated  that  up  to  fifty  (50)  sites  will  fall  within  the  scope  of 
the  Corps  Lake  Ontario  nearshore  concerns. 

The  Cortland,  New  York  Office  of  the  U.S.  Fish  and  Wildlife 
Service  is  compiling  a  list  of  critical  habitats  along  the  Lake 
Ontario  shoreline  for  fish  breeding  and  feeding.  These  data  also 
are  expected  in  the  near  future. 

An  investigation  regarding  the  possible  ecological  impacts  of 
the  extension  of  the  Great  Lakes  winter  navigation  season  on  the 
St.  Lawrence  River  is  being  coordinated  througi  the  Great  Lakes 
Basin  Commission  in  Ann  Arbor,  Michigan  with  funds  from  the  Detroit 
District  of  the  U.S.  Army  Corps  of  Engineers.  Ihe  Basin  Commission 
has  subcontracted  four  studies.  Three  —  Fisheries  Study 


(BioSystems  Research  Inc.,  Buffalo),  Analysis  of  Control  Sites 
(Clarkson  College  and  Dr.  E.W.  Marshall)  and  Water  Fowl,  Water 
Birds  and  Raftors  (Hazel ton  Environmental  Sciences,  Northbrook, 
Illinois)  --  are  field  efforts  focusing  on  the  approximately  20- 
mile  area  between  Prescott  and  Galop  Island.  A  fourth  is  a 
literature  review  contrasting  the  St.  Lawrence  and  St.  Mary's 
Rivers  (University  of  Michigan,  Ann  Arbor).  Results  of  these 
studies  are  due  by  31  July  1979. 
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594,  595,  596,  597,  598,  599,  600,  601,  602,  603,  604,  605,  606,  607 

G  Code  5A4T3S4  (Cayuga  Creek)  135,  564 


C  Code  5A4T3S5  (Gill  Creek,  New  York)  135,  195 
G  Code  5A4T3S16  (Gun  Creek,  Grand  Island,  New  York)  135 
G  Code  5A4T3S17  (Spicer  Creek,  Grand  Island,  New  York)  135 

G  Code  5A4T3S18  (Erie  Canal)  12,  389,  531,  589,  590,  591,  592,  593,  594,  595,  596, 

597,  598,  599,  600,  601,  602,  603,  604,  605,  606,  607 

G  Code  5B2  18,  30,  31,  43,  66,  67,  72,  111,  134,  193,  213,  221,  260,  284,  298,  331,  3 

332,  358,  360,  362,  384,  399,  426,  428,  431,  449,  535,  569,  571,  610,  647,  659,  3 

662,  664,  665,  666  ^ 

G  Code  5B2T1  (Twelvemlle  Creek)  135,  200,  292,  389,  647  j 

G  Code  5B2T2  (EiRhteenmlle  Creek)  200,  389  I 

j 

G  Code  5B2T3  (Slxmlle  Creek,  New  York)  135  i 

G  Code  5B2T4  (Four  Mile  Creek)  135,  389 

G  Code  5B2T5  (Hopkins  Creek)  389  | 

G  Code  5B4  18,  19,  31,  43,  66,  72,  111,  158,  159,  160,  193,  213,  221,  260,  284,  292,  ] 

332,  336,  358,  360,  362,  384,  399,  426,  428,  449,  535,  570,  571,  573,  646,  659,  662,  j 

664,  665,  666  j 

G  Code  5B4T1  (Golden  Hill  Creek,  New  York)  135  . 

G  Code  5B4T2  (Johnson  Creek,  New  York)  135  i 

G  Code  5B4T3  (Oak  Orchard  Creek)  158,  573,  589,  590,  591,  592,  593,  594,  595,  596, 


597, 

598, 

599, 

600, 

601, 

602, 

603, 

604, 

605, 

606, 

607 

G  Code 

5C2 

18,  31,  43, 

,  49, 

64, 

66,  72,  90, 

.  95, 

111. 

157, 

159, 

160, 

191, 

193, 

213,  221, 

260, 

284, 

292, 

309, 

319, 

331, 

332, 

341, 

358, 

360, 

361, 

362, 

364, 

384, 

426, 

428,  449, 

456, 

558, 

571, 

575, 

585, 

586, 

646, 

659, 

664 

G  Code  5C2T1  (Sandy  Creek)  611 
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G  Code  5C2T3  (Black  Creek.  New  York)  586 

C  Code  5C2T5  (Genesee  River)  81,  191,  212,  292,  322,  391,  420,  421,  426,  454,  520, 
535,  574,  578,  586,  589,  590,  591,  592,  593,  594,  595,  596,  597,  598,  599,  600, 

601,  602,  603,  604,  605,  606,  607,  610,  611 

G  Code  5C2T6  (Irondeguolt  Creek)  589,  590,  591,  592,  593,  594,  595,  596,  597,  598, 
599,  600,  601,  602,  603,  604,  605,  606,  607 

G  Code  5C5  43,  49,  66,  72,  90,  159,  160,  222,  234,  260,  292,  321,  331,  341,  353, 

358,  362,  364,  384,  399,  426,  428,  449,  455,  571,  610,  659,  664,  665 

G  Code  5D  292,  506 

G  Code  5D1  286,  305,  319 

G  Code  5D2  305,  321,  399,  496 

G  Code  5D3  39,  43,  46,  66,  72,  90,  117,  159,  160,  192,  221,  222,  260,  284,  309,  315, 
321,  331,  341,  353,  358,  362,  364,  384,  399,  426,  428,  472,  474,  495,  496,  500, 

518,  520,  559,  560,  567,  571,  586,  659 

G  Code  5D3T2  (Ninemile  Creek)  565,  566,  572 

G  Code  5D3T4  (Oswego  River)  39,  81,  201,  278,  292,  322,  364,  426,  454,  528,  586,  589, 


590, 

591, 

592, 

593, 

594, 

595, 

596, 

597, 

598, 

599, 

600, 

601, 

602, 

603, 

604, 

605, 

606, 

607, 

610, 

611 

G  Code 

5D4 

43,  66,  72, 

79, 

137, 

155, 

156, 

202, 

221, 

222, 

260, 

284, 

301, 

302, 

303, 

305, 

320, 

331, 

342, 

358, 

362, 

373, 

428, 

470, 

471, 

473, 

477, 

478, 

516, 

527, 

560, 

633, 

644, 

657, 

659 

G  Code 

5D4T1 

(Black  River) 

81, 

137, 

322, 

364, 

385, 

454, 

520, 

563, 

589, 

590, 

591, 

593, 

594, 

595, 

596, 

597, 

598, 

599, 

600, 

601, 

602, 

603, 

604, 

605, 

606, 

607, 

610, 

611 


G  Code  5D4T5  (Jones  Creek)  286 

G  Code  5P5  43,  66,  72,  79,  90,  99,  137,  155,  156,  202,  221,  222,  260,  301,  302,  303, 
315,  320,  331,  341,  342,  352,  353,  358,  362,  363,  373,  384,  396,  399,  426,  470, 
471,  473,  474,  477,  478,  495,  496,  516,  527,  560,  571,  588,  610,  633,  644,  654, 
657,  659 

G  Code  5D5T1  (Catfish  Creek,  New  York)  396 
G  Code  5D5T2  (Butterfly  Creek.  New  York)  396 
G  Code  5D5T5  (Salmon  River)  588,  611 

G  Code  E7  (St.  Lawrence  River)  4,  28,  53,  60,  72,  79,  81,  129,  136,  137,  140,  153, 


154,  156, 

161, 

169, 

170, 

171, 

174, 

202, 

222, 

225, 

227, 

237, 

245, 

259,  261, 

262, 

301,  302, 

303, 

310, 

313, 

320, 

340, 

342, 

345, 

346, 

373, 

385, 

386, 

387,  392, 

393, 

440,  450, 

454, 

470, 

471, 

475, 

476, 

477, 

478, 

479, 

480, 

484, 

490, 

516,  533, 

560, 

571,  576, 

616, 

633, 

639, 

642, 

644 

Alkylbenzene  Sulfonate — ABS  278 

Abundance  of  Species  12,  31,  34,  37,  111,  200,  201,  216,  281,  350,  351,  360,  364, 
372,  385,  414,  415,  452,  455,  456,  498,  513,  524,  610,  622,  665,  666 

Acanthocephala  114 

Accumulation  (chemical,  physical,  and/or  biological)  13,  324,  334,  343,  358,  364, 
417 

Acipenserldae  150,  411,  514 
Actinocyclus  622 

Advection  and  Convection  Currents  457 


Aerial  Photography  425,  632 
Aerobic  Bacteria  132,  462 
Aesthetics  231,  232,  342,  393 
Age  of  Fish  657 
Agelalus  phoenlceus  122 

Agricultural  Pollution  10,  91,  176,  273,  276,  277,  331,  611 
Air  Currents  410 

Air  Pollution  179,  241,  251,  258,  300,  569 
Air-Sea  Heating-Cooling  418 
Air-Sea  Mixing  461,  .>35 

Algae  34,  36,  37,  45,  163,  164,  209,  227,  278,  312,  317,  322,  323,  352,  364,  369, 
372,  379,  380,  382,  386,  396,  404,  428,  433,  442,  520,  522,  525,  537,  586,  610, 
622 

Algae  Control  543 

Alkalinity  6,  81,  285,  309,  389,  390,  391,  435,  611,  635 

Alosa  pseudoharengus  12,  17,  37,  398,  455,  456,  513,  514,  540,  638,  650 

Aluminum  497 

Ambloplites  rupestris  22,  286,  334,  411,  540 
Amerlcum  52,  53 


Amia  calva  286,  411 
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Amino  Acids  293 
Ammonia  34,  81,  611 
Amphibians  4,  153,  576,  587,  633 
Amphlpoda  216,  266,  376 
Amphlprora  288,  622 
Anabaena  317 


Anacystls  317 

Analysis  (chemical,  physical,  and/or  biological)  17,  20,  83,  90,  132,  198,  214,  243, 
247,  252,  253,  256,  291,  323,  332,  362,  403,  419,  435,  439,  445,  502,  545,  589, 
590,  591,  592,  593,  594,  595,  596,  597,  598,  599,  600,  601,  602,  603,  604,  605, 
606,  607 


Anas  222 


Anatidae  633 

Anguilla  586 

Ankistrodesmus  163 

Annelida  57,  190,  195,  286,  306 

Annual  Reports  for  Agencies  236,  237,  239,  240,  241,  242,  243,  244,  245,  246,  247, 
248,  249,  250,  251,  252,  253,  254,  255,  256,  263,  264,  265,  266 

Anserinae  19,  633 

Aphani  zotaenon  37 

Aplodinotus  grunniens  151,  334,  411,  514,  650 
Aquaculture  628 

Aquatic  Invertebrates  194,  306,  359 

Aquatic  Systems  (biological  and  chemical)  327,  499,  502 
Ardea  222 

Arsenic  75,  395,  540,  611,  650 
Arthropods  190,  195,  415,  433,  629,  630 


Asbestos  257 
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Asterlonella  37,  288,  379,  380,  446,  619 
ATP  (Adenosine  Triphosphate)  621 
Aulodrllus  57 

Aves  7,  19,  30,  31,  153,  222,  284,  335,  345,  346,  360,  396,  417,  433,  569,  576,  587, 
588,  633 

Bacillarlophyceae  34,  180,  288,  332,  372,  386,  404,  446,  522,  525,  619,  621,  622 

Bacteria  126,  127,  177,  227,  228,  317,  396,  439,  440,  498 

Barium  75,  497,  611 

Barometric  Pressure  119 

Bathymetry  396,  493 

Beach  Erosion  99,  426,  427 

Beaches  261,  585,  654 

Benthos  36,  37,  146,  153,  180,  182,  195,  216,  258,  323,  343,  359,  364,  367,  368,  378, 
386,  396,  433,  455,  456,  500,  569,  573,  586,  588,  610,  628 

Bibliography  23,  50,  54,  80,  138,  205,  215,  224,  344,  392,  433,  435,  537,  608,  615, 
617,  643 

Bicarbonate  20,  366,  619 
Bloaccumulatlon  284,  344,  398,  417 
Bloassay  8,  126,  417,  543 
Biochemical  Environment  502 

Biochemical  Oxygen  Demand  366,  389,  390,  391,  623 
Biochemistry  403 
Biodegradability  440 

Biology  77,  80,  166,  364,  385,  417,  433,  499,  535,  555 
Biomass  165,  312,  332,  341,  372,  396,  484,  542,  621,  630 
Bitumens  289 


Bluffs  497 

Boats  453,  582,  585 
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Boron  497,  611 
Bosmina  37,  288,  3S0 
Botany  555 
KotouriM  222 

Bottom  123,  326,  467,  506,  518,  659 

Branchiura  57 

Breakwaters  573,  617 

Bromine  556 

Bryophyta  336 

Buffalo  42,  314 

Buteo  175,  222 

Cadmium  81,  33 4,  395,  501,  611 
Calanolda  111,  350 

Calcium  6,  20,  81,  366,  497,  501,  611,  637 

Canada  27,  55,  122,  124,  142,  150,  166,  224,  262,  297,  338,  407,  430,  434,  441,  549 

Canada  Centre  for  Inland  Waters  62 

Canals  12,  30,  576 

Carassius  auratus  296,  411,  514,  519 

Carbon  70,  128,  289,  290,  291,  317,  378,  454,  497,  621,  645 
Carbon  dioxide  128,  317,  389,  390,  391,  619,  623,  635 
Carbon  14  164 

Carbonate  20,  366,  534,  611 
Casmerodlus  222 

Catostomus  12,  17,  286,  334,  514,  519 
Catos tomus  commersonni  411,  650 


l 


l 


Cayuga  County  472 
Centrarchidae  286 
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Ceratium  288 
Cesium  3,  624 
Chelonia  633 

Chemical  Calculations  3,  362 
Chemical  Characteristics  5 

Chemical  Composition  1,  33,  39,  53,  81,  87,  118,  166,  237,  244,  253,  290,  294,  309, 
323,  384,  385,  386,  396,  400,  419,  501,  504,  534,  546,  558,  586,  636 

Chemical  Loading,  83,  91,  177,  227,  228,  236,  241,  254,  272,  276,  362,  501,  523,  611, 
613 


Chemical  Oxygen  Demand  366 

Chemistry  6,  56,  80,  166,  180,  228,  305,  364,  435,  499,  573,  589,  590,  591,  592,  593 
594,  595,  596,  597,  598,  599,  600,  601,  602,  603,  604,  605,  606,  607 

Chlronomidae  286,  368,  378 

Chlordane  207 

Chlorella  380 

Chloride  81,  254,  324,  389,  390,  391,  501,  521,  611,  637 
Chlorides  20,  37,  82,  366,  402,  611,  614 

Chlorinated  Hydrocarbon  Insecticides  (Also  see  DDT.)  207,  284,  444,  628 
Chlorinated  Hydrocarbon  Pesticides  (Also  see  DDT.)  164,  284,  364,  398,  417,  445 
Chlorine  237,  556 
Chlorophenols  323 

Chlorophyll  (Also  see  Chlorophyll-a . )  119,  139,  559,  620 

Chlorophyll-a  164,  167,  311,  312,  372,  484,  620,  621,  629,  630 

Chlorophyta  45,  209,  322,  332,  364,  372,  404,  428,  433,  558,  610,  621,  622 

Chromium  611,  637 

Chry sophy ta  332,  379,  404,  433 

Cladocera  111,  286,  350,  364,  386,  414,  415,  558 

Cladophora  36,  37,  177,  192,  209,  227,  240,  283,  322,  369,  382,  428,  455,  456,  537, 
543,  610,  619,  646 


I 


Clangula  hy emails  417 

Climatic  Factors  173,  259,  370,  498,  665 

Climatology  177,  579 

Closterium  288 


Cloud  Formation  217,  279 


Cluster  Analysis 

(ref 

.  organisms)  629 

Coastal  Zone  43 

,  44, 

69,  79,  90,  99,  107, 

109, 

154, 

159, 

160, 

172, 

228, 

240,  270, 

305,  342,  350 

,  361 

,  362,  392,  393,  394, 

470, 

471, 

476, 

477, 

478, 

488, 

496,  612, 

646,  659,  665 

Cocconeis  288 

Coleoptera  286 

Conforms  230, 

278, 

389,  390,  391 

Color  of  Water 

389, 

390,  391,  617 

Colymbidae  222, 

633 

Coanercial  Fisheries  24,  37,  94,  196,  204,  214,  261,  319,  356,  463,  503,  509,  541, 
644 

Cownunity  Structure  of  Biota  38,  153,  154,  345,  351,  353,  367,  455,  526 
Computer  Programs  307 
Conductivity  285,  435,  458 
Conservation  173 

Control  (chemical,  physical,  and/or  biological)  27,  194,  239,  241,  243,  247,  248, 
251,  252,  255,  261,  272,  273,  282,  308,  314,  331,  382,  407,  507,  508,  520,  521, 
523,  531,  550,  551,  552,  553,  554 

Copepoda  111,  138,  286,  386,  414,  452,  558,  630 

Copper  81,  395,  497,  501,  611,  637 

Coregonus  37,  411,  586,  638 

Coregonus  clupeaformls  12,  150,  319,  411,  514 

Corers  146 


Coriolis  force  105,  106,  107,  618 


Cottldae  395,  638 


Creel  77,  174,  204,  503,  527,  644 
Creel  census  204,  644 

Crustacea  73,  111,  341,  350,  353,  414,  500,  518 
Cryptophyta  332 

Culturing  of  Organisms  317,  380,  615 

Currents  20,  23,  40,  41,  43,  44,  49,  54,  95,  102,  103,  104,  105,  106,  107,  108,  125, 
147,  148,  173,  177,  199,  205,  209,  210,  224,  228,  315,  327,  340,  374,  422,  423, 
424,  426,  427,  438,  458,  459,  460,  495,  496,  497,  499,  583,  586,  612,  617,  618, 

655 

Cyanide  611 


Cyanophyta  317,  332,  372,  433,  621 
Cyclopoida  350,  415,  630 
Cyclops  288,  350 
Cyclotella  37,  288,  619 
Cymatopleura  288 

Cyprinus  17,  150,  151,  334,  386,  514,  519,  531,  586,  650 

Cyprinus  carpio  411 

Dams  565,  566 

Data  Bases  119,  224 

Data  Processing  23,  56,  69,  119,  147,  148,  224,  307,  397,  430,  448,  453,  629 


DDD 

207 

DDE 

207,  398, 

417 

DDT 

164,  179, 

207,  417,  444,  445,  628 

Decomposition  628 
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De8mids  288 

Detergents  (Also  see  ABS)  206 

Development  Planning  97,  134,  1S9,  160,  178,  301,  302,  361,  420,  471,  487,  516, 

536,  560,  581,  656 

Dlaptomus  37,  415,  452 

Diatoms  558,  619 

Dleldrln  164,  207,  398,  445 

Dlfflugla  288 

Diffusion  26,  103,  324,  375,  376 

Dlnobryon  288 

Dlnophyceae  332,  404 

Dlplonels  524 

Dlptera  286 

Directory  141,  381 

Discharge  (Flow)  23,  177,  191,  246,  251,  352,  439,  469,  492,  526,  561 
Diseases  225,  384,  456,  615 

Dispersal  (physical  and  chemical)  70,  102,  205,  374,  466 

Dissolved  Oxygen  81,  87,  119,  132,  237,  309,  389,  390,  391,  458,  518,  540,  558,  611 
623 

Dissolved  Solids  291,  366,  611 

Distribution  of  Organisms  34,  38,  46,  86,  111,  150,  191,  201,  204,  209,  283,  336, 
360,  378,  379,  382,  403,  414,  428,  451,  452,  456,  484,  500,  513,  525,  544,  629, 
646,  662,  665,  666 

Distribution  (Temperature)  422 

Diversions  231,  234,  583 

Domestic  Sewage  273,  489 

Dorosoma  cepedlanum  334,  411,  538,  540,  650 
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Drainage  Systems  73 
Dredge  Disposal  71,  504 

Drodg Lng  23,  125,  243,  274,  435,  504,  561,  573,  575 
Dye  Patterns  43,  376 
Ecology  12,  77,  173,  300 

Economics  9,  30,  60,  121,  150,  169,  170,  173,  260,  283,  304,  307,  331,  383,  406,  421, 
477,  478,  480,  490,  536,  555,  576,  644 

Ecosystems  469 

Eddy  Diffusivity  103,  655 

Education  (environmental)  85,  141,  314,  349,  652 
Effluents  90,  102,  165,  205,  242,  302,  352,  455,  456,  492,  526 
Eggs  50,  284,  286,  417,  641,  643 
Ekman  Dredge  146 

Electric  Lamprey  Barriers  297,  507,  550,  551,  552,  553,  554 

Electric  Power  Generating  Stations  130,  197,  262,  456,  499,  528,  567,  569,  583 

Electric  Power  Generation  90,  130,  262,  528,  583 

Embaymen ts  177,  309 

Endangered  Species  30,  153,  388,  569,  576,  587,  633,  662 
End r in  417 

Energy  15,  165,  197,  349,  365,  393,  487,  517,  529,  660 

Engineering  149,  169,  170,  331,  342,  402,  420,  421,  480,  488,  560,  580,  584 
Entrainment  456 

Environment  30,  80,  135,  357,  387,  421,  565,  566,  567,  569,  570,  573,  575 
Ephemeroptera  286 
Epilimnion  299,  375 
Equipment 


376,  442,  500,  518 
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Erosion  29,  58,  76,  99,  172,  203,  210,  233,  235,  260,  261,  273,  276,  358,  362,  393, 
394,  420,  421,  426,  467,  476,  497,  533,  547,  578,  612,  613,  617 

Erosion  Control  570 

Escherichia  440 

Esocidae  286 

Esox  286,  334,  411 

Esox  americanus  286 

Esox  lucius  150,  586,  657 

Esox  masquinongy  411 

Esox  niger  411 

Eurytemora  37 

Eutrophication  34,  37,  140,  165,  227,  228,  236,  245,  252,  312,  403,  415,  448,  462, 
520,  608 


Evalua  tlon  267,  651 

Evaporation  23,  63,  142,  259,  365,  437,  447,  661 
Excretion  645 

Exportation  of  Fisheries  Products  150 

Facilities  (physical  plant)  9,  202,  224,  303,  373,  571 

Fauna  615,  628 


Fecal  Coliforms  126,  498 


Fish  (Also  see  Fisheries.) 

3,  8, 

,  12, 

17, 

22,  24,  35, 

,  36, 

37, 

50,  53,  94, 

,  114, 

,  130, 

132, 

140, 

150, 

151, 

153, 

177, 

180, 

182, 

196, 

200, 

204, 

207, 

211, 

214, 

228, 

237, 

240, 

258, 

261, 

269, 

270, 

284, 

285, 

286, 

319, 

323, 

328, 

329, 

334, 

343, 

344, 

348, 

363, 

384, 

385, 

388, 

393, 

395, 

396, 

411, 

412, 

442, 

444, 

445, 

450, 

455, 

456, 

477, 

499, 

503, 

509, 

511, 

513, 

514, 

519, 

527, 

528, 

531, 

538, 

539, 

541, 

567, 

571, 

576, 

586, 

587, 

588, 

615, 

638, 

641, 

642, 

643, 

644, 

650 

Fish  Kills  538 
Fish  Meal  17 


Fish  Protein  Concentrate  151 


Fish  Stocking  77,  132,  140,  219,  319,  348,  384,  386,  463,  514,  571 

Fisheries  17,  60,  93,  94,  129,  130,  150,  179,  180,  181,  196,  214,  215,  224,  261, 

297,  363,  384,  491,  509,  510,  512,  513,  514,  515,  539,  540,  541,  586,  615,  638, 

644 

Fishing  60,  77,  174,  463,  585 
Fishing  Effort  214 
Fishing  Grounds  509,  585 

Flood  Control  562,  563,  564,  568,  572,  574,  577,  580,  581 
Flood  Plain  563,  564,  568,  572,  574,  577,  579 

Floods  260,  361,  393,  420,  421,  563,  564,  568,  572,  574,  577,  578,  580 

Fluorides  81,  244,  296 

Food  17,  153,  398,  450,  531,  657 

Food  Acquisition  286,  335 

Food  Webs  52,  284,  343,  352,  417 

Forecasting  (weather)  13,  48,  [116,  494  (water  levels],  [150  (economics)],  173,  259, 
370,  [402  (water  quality)]  ,  [  529  (energy  needs)] 

Fragilaria  288,  446,  619 

Franklin- Anderson  146 

Fry  319 

Fulvlc  Acids  289,  293,  295 
Fundulus  36,  286 
Gammarus  36,  455,  456 
Gasteriosteldae  286,  540 
Gastropoda  36,  201,  286,  378,  587 
Gavla  222 

Geologic  Formation  and  Structure  231,  233,  235 

Geology  66,  67,  72,  73,  96,  177,  221,  298,  304,  366,  449,  506,  557,  580,  613,  664, 
665 

Geomorphology  75,  79,  320,  342,  470,  472,  473,  474,  475,  576,  617 
Glacial  Sediment  213 


Glaciation  74,  213,  279,  470,  615 


Glaciers  213 
Glaciology  72,  533 

GLBC  (Great  Lakes  Basin  Commission)  97,  517 
Gloeotrichia  317 
Gomphonema  288 
Gonlobasis  livescens  201 
Grain  size  545 

Great  Lakes  Fishery  Commission  101,  482 
Great  Lakes  Lab  314 
Groins  570,  617 

Ground  Water  137,  173,  176,  331,  560,  589,  590,  591,  592,  593,  594,  595,  596,  597, 
598,  599,  600,  601,  602,  603,  604,  605,  606,  607 

Growth  of  Organisms  192,  279,  281,  317,  372,  380,  382,  403,  520,  527,  531,  657 

Habitat  31,  36,  125,  140,  156,  176,  313,  320,  346,  360,  382,  396,  417,  576,  616, 
644,  665,  666 

Halogens  8,  323 

Harbors  39,  177,  392,  406,  571,  573,  575,  582 

Hardness  309,  389,  390,  391,  435,  611 

Harpacticoida  111 

HCB  (Hexachlorobenzene)  398 

Heat  Budget  14,  23,  55,  228,  365 

Heavy  Metals  22,  25,  75,  83,  226,  237,  244,  257,  258,  294,  362,  435,  501,  505,  523 
546,  547,  650,  658 

Hemiptera  286 

Herbicides  91,  125,  523,  611,  628 
Hexagenla  37 ,  540 


Hirudinea  306 


17 


History  24,  68,  101,  143,  150,  202,  284,  287,  342,  361,  381,  431,  432,  444,  468, 
476,  479,  485,  509,  510,  511,  513,  514,  532,  564,  568,  572,  574,  577,  586,  647, 
648 

Housing  Characteristics  134 
Humic  Acids  289,  293,  295 
Hydra  288 
Hydracarina  286 
Hydraulic  Cycles  259 
Hydrodynamics  327 
Hydrography  615,  617 


Hydrology  30,  63, 

137 

,  176, 

177 

,  224 

,  259, 

301, 

355, 

365, 

390, 

391, 

396, 

427, 

429, 

555,  558,  560, 

567, 

580, 

589, 

590, 

591, 

592, 

593, 

594, 

595, 

596, 

597, 

598, 

599, 

600,  601,  602, 

603, 

604, 

605, 

606, 

607, 

608, 

612, 

613, 

656 

Hypolimnion  210,  375 


IAGLR  (International  Association  for  Great  Lakes  Research)  78 

Ice  1,  13,  23,  117,  149,  169,  170,  177,  279,  337,  340,  458,  533,  559,  586,  617,  639 

Ice  Conditions  13,  149,  234,  263,  264,  265,  266,  267,  468 

Ice  Control  149,  168,  263,  264,  265,  266,  267,  337,  468 

Ice  Cover  13,  23,  198,  259,  263,  264,  265,  266,  267,  325,  468 

Ice-Snow  Buildup  and  Decay  267 

Ice-Snow  Physical  Properties  1,  47,  198,  279,  639 

Ice-Snow  Thickness  and  Density  13 


Ictalurus  17,  22,  150,  286,  334,  411,  519,  540,  586,  650 
Identification  of  Organisms  45,  50,  328,  329,  642 

IFYGL  (International  Field  Year  for  the  Great  Lakes)  16,  55,  119,  124,  142,  166,  212, 
224,  322,  338,  351,  428,  430,  453,  483,  530,  549,  610,  646,  653 

IJC  (International  Joint  Comnission)  97,  168,  208,  271,  337,  561,  625 

Impact  (chemical,  physical,  and/or  biological)  30,  60,  135,  307,  357,  387,  421,  476, 
479,  499,  565,  566,  567,  569,  570,  573,  575 


Impingement  499 

In  Situ  Culturing  70,  164 


Industrial  Sewage  Treatment  144,  225,  230,  252,  255,  389,  390 
Inorganic  Carbon  454,  635 


Insecta  153, 

190, 

284, 

310, 

396, 

433,  587 

Insec tic  Ides 

284, 

444, 

445, 

628 

Instruments  23,  147,  224,  433,  435,  646,  651 

International 

Hydrological  Decade 

:  (IHD)  429 

Interstitial  Water 

295 

,  636 

Introductions 

12, 

348 

Invertebrates 

588 

,  615 

Iodine  556 

Iron  20,  75, 

00 

H* 

366, 

497, 

501, 

611,  637 

Irrigation  173 
Isopoda  286 


Jefferson  County  473 
Jetties  573 
Kepone  284 

Kjeldahl  Nitrogen  81,  278,  378 

Lake  Levels  20,  115,  174,  259,  260,  262,  377,  477,  479,  494,  497,  569,  583 

Lakes  20,  35,  95,  102,  125,  280,  289,  295,  296,  299,  312,  324,  339,  365,  366,  385, 
406,  418,  419,  440,  461,  534,  589,  590,  591,  592,  593,  594,  595,  596,  597,  598, 

599,  600,  601,  602,  603,  604,  605,  606,  607,  608,  617,  632 

Lamelllbranchlata  286 

Lamprlcldes  101,  285,  296,  507,  508,  550,  551,  552,  553,  554 

Land  Use  29,  58,  69,  79,  91,  134,  159,  160,  175,  176,  228,  236,  243,  271,  272,  273 
276,  277,  320,  331,  339,  342,  361,  390,  391,  392,  408,  436,  471,  472,  473,  474, 

475,  477,  478,  479,  516,  523,  548,  560,  567,  569,  576,  656 


Larldae  7,  335,  398 


Larvae  8,  50,  153,  286,  328,  329,  641,  642,  643 
Lead  81,  411,  497,  501,  637,  658 

Legislation  131,  173,  225,  284,  371,  383,  392,  406,  434,  480 


Length  (of  fish)  51 

Lepibema  chrysops  150 

Lepldoptera  286 

Lepomis  286,  586 

Leuclchthys  150,  586 

Leuclchthys  artedi  12,  514 

Leuclchthys  hoyi  514 

Life  Histories  140 

Light  192,  309 

Light  Intensity  586 

Llmnocalanus  51,  452 

Ltmnodrt lus  57,  378 

Literature  Review  40,  72,  526,  628 

Littoral  43,  130,  210,  467,  497 

Littoral  Drift  292,  466,  617 

Lota  lota  12,  411,  514 

Lumbriculidae  57 

Lyngbya  317 

Macrophytes  36,  359,  537,  645 


Magnesium 

20, 

81,  366, 

497, 

501, 

611 

Mammalia 

30, 

153,  313, 

396, 

576, 

616 

Man  68, 

143, 

202,  287, 

294, 

342, 

361,  381,  476,  479,  485,  532,  647,  648 

Management  77,  93,  125,  173,  174,  181,  196,  272,  273,  274,  282,  302,  373,  392,  393, 
405,  434,  443,  471,  510,  514,  548 
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Manganese  75,  81,  497,  637 

Mapping  59,  71,  92,  93,  155,  368,  443,  451,  464,  481,  662,  663 
Maps  134,  155,  157,  158,  342,  390,  391,  392,  394,  472,  474,  475 
Marketing  Fishery  Products  150 

Mathematical  Models  14,  23,  40,  41,  49,  51,  82,  84,  88,  102,  103,  104,  105,  106,  107, 


108, 

109,  128,  132, 

148, 

177, 

223,  224,  267,  279,  327, 

350, 

353, 

354, 

355, 

356, 

375, 

377, 

399,  402,  403, 

418, 

423, 

437,  438,  447,  448,  454, 

455, 

456, 

483, 

494, 

502, 

542, 

547, 

560,  610,  614, 

635, 

646, 

655 

Measurement  (chemical. 

physical. 

and/or  biological)  3,  23,  55, 

,  56, 

124, 

142, 

147, 

148, 

177, 

224,  236,  242, 

253, 

285, 

290,  292,  295,  330,  338, 

358, 

374. 

399, 

425, 

426, 

439, 

453,  624,  651,  653 


Meloslra  37,  288,  372,  379,  380,  619 

Mercury  22,  81,  86,  144,  151,  179,  290,  291,  395,  540,  544,  650 
Mergus  222 
Merldlon  288 

Meso limn Ion  41,  104,  105,  106,  107,  108,  109,  375,  457,  461 
Metabolism  628 

Meteorology  15,  7.1,  23,  124,  169,  170,  177,  217,  259,  267,  318,  370,  410,  418,  458,  476, 
483,  516,  569,  576,  617,  634,  649,  653 

Methods  (field  and  laboratory)  8,  23,  48,  125,  126,  127,  136,  147,  198,  207,  247,  260, 
296,  311,  332,  334,  338,  376,  419,  433,  435,  441,  442,  445,  453,  500,  518,  584,  651 

Microbiology  127,  132,  253 

Microcystis  317 

Micropterus  334,  519 

Micropterus  dolomieui  133,  286,  411,  455,  456,  527,  650 
Micropterus  salmoides  133,  411 

Migration  of  Organisms  7,  19,  31,  346,  360,  456,  507,  508,  527,  531,  633 
Mine  Wastes  29,  251,  273,  276 

Mineralogy  18,  29,  66,  96,  145,  294,  298,  304,  534,  545,  659,  664 
Mirex  237,  284,  398 
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Model  Studies  49,  84,  139,  205,  232,  282,  308,  403,  441,  443,  466,  494,  502,  542,  611,  614, 
'  655,  661 

Mol l us ca  L90,  195,  442 
Molothrns  ater  122,  222 

Monitoring  3,  32,  61,  118,  161,  173,  207,  236,  239,  240,  242,  245,  246,  247,  249,  251,  254, 
312,  370,  376,  425,  441,  443,  530,  536,  625 

Mnront*  amor  Ioann  12,  455,  456 

Mo rone  saxatllis  411 

Morplio logy  of  Organisms  99,  228,  417,  467,  558,  586 
Muxost  oma  11’ 

Municipal  Sewage  Treatment  95,  225,  230,  238,  252,  389,  390 

Mycophy ta  177 

Myrlophyllum  36 

Mysls  51 

Mysls  rellcta  37 

Myxophyceae  404,  558 

Naldldae  57 


National  Science  Foundation  333 
Nnvlcula  163,  522 

Navigation  119,  136,  169,  170,  171,  225,  236,  263,  264,  265,  266,  406,  480,  505,  569, 
576,  582,  639 

Navigation  Season  Extension  169,  170,  171,  198,  387 
Nematoda  190,  195,  218 
Nets  433,  509,  531 


New  York 

42, 

,  45, 

60, 

66,  67 

,  72, 

.  73, 

96, 

100, 

135, 

145, 

154, 

173, 

221, 

222, 

231, 

232, 

233, 

234, 

235, 

287, 

298, 

304, 

314, 

334, 

388, 

394, 

410, 

411, 

431, 

449, 

472, 

473, 

474, 

475, 

519, 

571, 

581, 

585, 

589, 

590, 

591, 

592, 

593, 

594, 

595, 

596, 

597, 

598, 

599, 

600, 

601 , 

607. 

603, 

604, 

605, 

606, 

607, 

664 

Niagara  County  431 

Niagara  Falls  231,  232,  233,  234,  235 


Wlckel  81,  637 

Nitrate  20,  81,  117,  366,  611 
Nitrite  81,  611 

Nitrogen  5,  10,  34,  87,  117,  289,  290,  291,  378,  403,  497,  501,  520 
Nltrophenols  8 

Nomenclature  (biological)  268 
Nos toe  317 

Notemlgonus  crysoleucas  114,  286 
Notropis  286,  455,  456,  638,  650 
Notropls  atherlnoldes  12,  36,  514,  538,  650 
NTA  (Nltrllotrlacetlc  Acid)  83 

Nuclear  Power  Generating  Stations  50,  246,  251,  455,  492,  499 
Nuclear  Power  Generation  242,  246,  251,  492,  529 

Nutrient  Loading  10,  34,  81,  82,  83,  212,  223,  227,  228,  238,  275,  276,  278,  291,  294, 
322,  362,'  364,  403,  439,  501,  542 

Nutrient  Removal  125 

Nutrient  Uptake  382 

Nutrients  (Also  see  Nutrient  Loading.)  5,  83,  87,  117,  125,  193,  212,  275,  276,  290, 
296,  299,  317,  322,  362,  372,  403,  435,  505,  520,  521,  542,  543,  636 

Oestrupia  525 

011  230,  561,  611 


Oil  Drilling  179 

Oil  Pollution  62,  240 

Ollgochaeta  57,  206,  378 

Oncorhynchus  12,  334,  398,  411,  444,  455,  456,  519,  650 

Oncorhynchus  tshawytscha  12 

Organic  Matter  166,  289,  295,  645 

Organic  Nitrogen  81 

Organic  Pesticides  5 


Organic  Phosphates  628 
Organic  Phosphorus  37 
Organottn  Compounds  237 
Orthophosphates  206 
Osclllatoria  317 

Osmerus  12,  17,  150,  395,  398,  455,  456,  514,  540,  586,  638 

Osmerus  morel  ax  650 

Ostracoda  286 

Oswego  County  474 

Oswego  Steam  Station  528 

Outflow  and  Inflow  584 

Oxidation  51 

Oxygen  6,  51,  440 

Paleography  145 

Pa leontology  66,  67,  73,  145,  664 
Paleozoic  145 

Parasites  114,  384,  385,  386,  433,  615 
Particle  Size  291,  378 
Particulates  70 

PCB  (Polychloroblphenyls)  83,  163,  243,  258,  272,  323,  364,  383,  398,  417,  519 
Pelecypoda  378,  587 
Peloscolex  57 
Perea  334,  411 

Perea  f lavescena  12,  22,  150,  286,  514,  540,  586,  650 
Percldae  286 


Percopsldae  638 
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Periphyton  153,  278,  359 

Pesticides  (Also  see  Insecticides.)  25,  91,  164,  194,  226,  257,  272,  276,  277,  284,  364, 
417,  444,  445,  540,  546,  610,  628 


Petromyzon  marinus  8,  12, 
552,  553,  554 

37, 

101, 

281, 

285, 

296, 

297, 

507, 

508, 

510, 

514 

]>H  6,  81,  132,  206,  278, 

291, 

389, 

390, 

391, 

458, 

611, 

619, 

623, 

635, 

636 

Phenols  230,  256,  296,  611 
Phormidluro  317 
Phosphate  81,  117 

Phosphates  34,  206,  278,  317,  614,  628 


Phosphorus  (Also  see  Phosphates.)  5,  10,  26,  70,  82,  84,  87,  117,  179,  209,  237,  247, 
272,  282,  290,  291,  322,  372,  378,  382,  383,  403,  407,  408,  409,  497,  501,  520,  521, 
547,  558,  561,  625 

Phosphorus  Loading  82,  83,  223,  238,  240,  241,  243,  245,  247,  249,  252,  282,  322,  415, 
547 

Phosphorus  Removal  9,  228,  243,  255 
Phot ograpliy  2 1  7 

Photosynthesis  163,  167,  619,  645 
Phthalates  269 

Physical  Characteristics  (Geological)  23,  33,  77,  132,  177,  228,  231,  235,  244,  253, 
259,  309,  362,  472,  473,  474,  475,  571,  579,  586 

Physiography  23,  30,  80,  123,  150,  177,  231,  259,  320,  326,  336,  342,  366,  380,  470, 
499 


Physiology  182 


Phytoplankton  36 

,  37, 

153, 

163,  164, 

165, 

177, 

180,  182, 

193, 

195, 

223, 

224, 

228, 

258, 

278,  299, 

312, 

317, 

322, 

323,  332, 

343, 

352, 

359,  364, 

369, 

372, 

379, 

380, 

386, 

396, 

403,  404, 

428, 

433, 

442, 

446,  451, 

520, 

522, 

524,  525, 

526, 

528, 

535, 

542, 

543, 

558, 

559,  569, 

576, 

586, 

610, 

615,  619, 

620, 

621, 

622,  628 

Plmephales  promelas  286 

Plants  30,  153,  154,  155,  156,  336,  346,  369,  384,  477,  537,  569,  576,  587,  588,  615, 
645,  662,  665,  666 


Plecoptera  286 
Pleistocene  72 


Pleuroceridae  201 


rtwr-J- 
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Plumes  In  Water  39,  102,  139,  191,  426,  439,  455,  456 
Plutonium  52,  53,  343,  624 

I’M  2,7 

Pollen  291 


Pollution  2.  23,  25,  62,  85,  110,  118,  121,  126,  131,  144,  160,  179,  197,  225,  227, 
230,  236,  239,  258,  261,  271,  272,  273,  276,  300,  312,  314,  331,  371,  378,  383, 

402,  425,  433,  435,  462,  523,  536,  538,  556,  558,  608,  611,  623,  625,  640 

Pomoxis  nigromaculatus  286,  334,  411 

Ponar  Dredge  146 

Pontopreia  37,  216,  378,  540 

Population  (Also  see  Population  Dynamics.)  69,  228,  540,  586 

Population  Dynamics  94,  122,  182,  335,  341,  351,  353,  367,  414,  516,  524,  567 

Population  Estimates  134,  135,  179,  480 

Potability  95 

Potamogeton  36,  369,  645 

Potamothrix  57,  378 

Potassium  6,  20,  81,  366,  501,  611,  637 

Precipitation  20,  21,  23,  48,  63,  116,  137,  173,  259,  280,  399,  410,  501,  653 
Predation  385,  386,  657 

Primary  Productivity  153,  165,  167,  351,  352,  359,  372,  543,  558,  620,  621,  644 
Primary  Treatment  9 

Programs  11,  15,  59,  100,  101,  113,  120,  124,  135,  142,  152,  162,  166,  173,  183,  184, 
185,  186,  187,  188,  189,  224,  271,  273,  274,  322,  340,  347,  351,  416,  428,  430,  434, 
486,  487,  491,  539,  549,  610,  653 

Properties  260,  381 

Protozoa  386,  433,  442,  558 

Public  Health  3,  179 

Public  Participation  112,  249,  337,  361,  393,  548,  576,  580 


Punctadora  218 
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Qulscalus  guise ula  122,  222 
Radar  653 

Radiation  (Also  see  Radioactivity.)  53,  119,  309,  365,  458 
Radioactive  Wastes  251 

Radioactivity  3,  25,  242,  243,  246,  251,  492,  611 
Radiometers  53 


Radium  3 
Rana  633 


Recreation  30,  42,  58,  60,  77,  134,  157,  158,  174,  175,  176,  178,  202,  232,  261,  274, 
276,  303,  339,  342,  356,  361,  373,  393,  394,  406,  471,  477,  478,  479,  516,  569,  571, 
576,  585,  644,  654 

Redox  Potential  636 

Regulation-Rules  2,  27,  32,  61,  141,  150,  159,  161,  172,  173,  179,  211,  214,  226,  229, 
237,  240,  241,  247,  248,  250,  251,  252,  257,  261,  268,  277,  300,  371,  434,  521,  561, 
654,  663 


Regulation-Water  Levels  58,  115,  173,  174,  203,  259,  260,  262,  307,  494,  563,  564, 
568,  572,  574,  577,  579,  580,  582,  584 

Regulatory  Agency  2,  11,  59,  62,  65,  69,  85,  113,  152,  162,  172,  211,  226,  240,  269, 
340,  347,  357,  416,  434,  488,  512,  517,  536,  539,  626,  627 

Rehabilitation  125 

Remote  Sensing  15,  120,  149,  152,  316,  340,  370,  426,  427,  428,  429,  453,  530,  549, 
631,  646,  653 

Remote  Sensing  Satellite  139,  198,  217,  429,  530 
Reproduction  140,  163,  335,  346,  531 


Reptllla  4,  153,  633 


Research 

»  11, 

,  15, 

35, 

50,  55,  59, 

,  62, 

65, 

76,  78,  85, 

.  92, 

100, 

113, 

120, 

124, 

141, 

149, 

162, 

166, 

169, 

170, 

182, 

183, 

184, 

185, 

186, 

187, 

188, 

189, 

211, 

215, 

220, 

224, 

236, 

252, 

256, 

268, 

269, 

270, 

297, 

316, 

322, 

333, 

347, 

387, 

430, 

434, 

453, 

465, 

482, 

486, 

487, 

488, 

491, 

505, 

510, 

512, 

517, 

523, 

536, 

539, 

540, 

555, 

610, 

626, 

627, 

652, 

653, 

660 


Reservoirs  589,  590,  591,  592,  593,  594,  595,  596,  597,  598, 
604,  605,  606,  607 


599,  600,  601,  602,  603, 


( 
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Resources  (chemical,  physical,  and/or  biological)  300,  405,  443,  471,  477,  478,  581 
Respiration  619 
Rhtzosolenla  288,  622 

Rivers  63,  82,  139,  177,  228,  258,  275,  296,  385,  403,  407,  409,  469 

Road  Salt  64,  277,  523 

Roccus  chrysops  411 

Roccus  saxatillus  540,  650 

Rot if era  278,  288,  341,  386,  558 

Runoff  Drainage  64,  91,  137,  258,  277,  342,  560,  611 
Safety  231,  235 


St.  Lawrence  County 

475 

490 

St.  Lawrence  Seaway 

Salinity  64,  88 

Salmo  133,  334 

Salmo  galrdneri 

8, 

133,  411, 

,  519 

Salmo  salar  12, 

37 

,  348 

Salmo  trutta  133, 

411,  455, 

456 

Salmonidae  60 

Salvellnus  133, 

334 

Salvellnus  fontlnalls  411,  444 

Salvellnus  namaycush  12,  150,  344,  411,  444,  514,  519,  540,  586 

Sample  Collection  (biological,  chemical,  and/or  physical)  23,  82,  98,  146,  311,  419, 
433,  500,  518 

Scenedesmus  163 


Schizothrlx  37 
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Secondary  Productivity  153,  359 
Secondary  Treatment  9 


Sediment  25,  26,  39,  76,  86,  98,  123,  191,  193,  195,  210,  228,  258,  277,  289,  290,  291, 
293,  294,  295,  323,  324,  326,  378,  396,  400,  401,  427,  466,  467,  504,  505,  506,  544, 

545,  546,  547,  573,  575,  586,  589,  590,  591,  592,  593,  594,  595,  596,  597,  598,  599, 

600,  601,  602,  603,  604,  605,  606,  607,  610,  612,  613,  617,  636,  658 

Sedimentation  26,  39,  53,  75,  228,  275,  276,  290,  291,  292,  326,  358,  403,  467,  506, 

547 


Sedlmentology  177 

Seiches  20,  105,  106,  210,  377,  617 

Seismic  Profiling  123 

Selsmlcs  123,  470 

Selenium  395,  540,  611,  650 

Semotilus  286 

Senecella  452 

Serranidae  286 


Sewerage  95 

Sewers  134,  135,  260,  301,  302,  489 
Sex  Ratio  281 


Shipek  Dredge  146 

Shore  260,  362,  420,  578,  659 

Shore  Development  436 

Shore  Processes  54,  210,  466,  470,  612 

Shoreline  Protection  58,  210,  235,  260,  261,  612 

Silica  6,  20,  34,  81,  366,  400,  611 

Silicates  372,  534,  611 

Silver  237,  611 

Simulation  354 


Size  281 
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r* -a  i**i &'  J- 


Sludge  Treatment  9 
Smithsonian  Institution  220 
Snow  2L,  217,  280,  649 

Sodium  (>,  20,  81,  206.  324,  166,  497.  SOI,  611,  6  17 
Sodium  Chloride  64 

Soil  79,  176,  320,  342,  429,  472,  473,  474,  475 

Soil  Kroslon  300 

Solar  Radiation  14,  365 

Somerset  431 

Spawning  of  Fish  396,  455,  456,  576,  644 

Species  Diversity  4,  50,  129,  154,  174,  177,  200,  310,  313,  341,  345,  351,  353,  359, 
364,  524,  586,  610,  616,  644 

Specific  Conductivity  558 

Spectral  Analysis  425,  661 

Splrogyra  45 

Statistics  13,  24,  77,  132,  214,  515 
Staurastrum  288 
Stauroneis  525 

Stephanodiscus  37,  288,  379,  380,  446,  619,  622 
Stizostedion  22,  37,  150,  519,  540 
Stlzostedion  vitreum  12,  334,  411,  514,  586,  650 
Storm  Surge  76,  497 
Storms  21,  217,  280,  649 

Stratif ication  23,  41,  43,  299,  457,  461,  493 
Stratigraphic  Geology  73,  145,  233 
Stress  197 


Strontium  624,  637 


JU 


Structures  260,  485,  571 
Sturnus  vulgaris  122,  222 
Stylodrllus  57,  378 
Sulfates  (Sulphates)  20,  81,  366,  611 
Sulfur  401 


Sulphate 

501, 

637 

Surlrella 

288 

Surveillance 

311 

Survival 

348, 

456 

Suspended  Solids  282,  426 
Synedra  163,  288 
Tabellarla  446,  619 
Tagging  (of  fish)  527 

Taxonomy  50,  58,  218,  224,  306,  328,  329,  525,  615,  641 
TED  50  3 

Temperature  20,  21,  40,  51,  88,  89,  104,  119,  132,  133,  147,  148,  165,  177,  192,  206, 
209,  210,  224,  228,  244,  257,  278,  286,  296,  309,  312,  321,  332,  352,  389,  390, 

391,  422,  423,  435,  440,  455,  457,  458,  459,  460,  461,  499,  505,  530,  558,  586, 

589,  590,  591,  592,  593,  594,  595,  596,  597,  598,  599,  600,  601,  602,  603,  604, 

605,  606,  607,  617,  623,  631,  632,  661 

Temperature  Gradients  321,  493 

TFM  285,  296 

Thermal  23,  41,  55,  90,  120,  197,  299,  316,  352,  455,  456 
Thermal  Bar  41,  177,  332,  461 
Thermometers  631 

Topography  23,  59,  213,  378,  438,  533,  612,  615 
Total  Dissolved  Solids  37,  613,  637 
Total  Nitrogen  37,  81,  82,  293,  378 
Total  Organic  Carbon  81,  378 


V 
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Total  Solids  20,  366 
Toxic  Limit  455,  456 

Toxic  tty  163,  164,  237,  284,  285,  444,  625,  628 
Toxicology  127,  182 
Tracers  98,  557 
Transparency  586 

Transport  of  Sediment  43,  99,  191,  205,  210,  212,  403,  495,  544 

Transportation  273,  276,  523 

Triclioptera  194 

Trophic  Level  378 

Tub if ex  57,  110,  378 

Tublf icldae  57 

Turbidity  20,  132,  139,  366,  389,  390,  391,  426,  427,  435,  611,  617 
Turbulence  103,  375,  376 
UkHhrlx  619 

United  States  11,  27,  100,  113,  122,  143,  162,  224,  260,  262,  333,  357,  381,  399,  434, 
453,  485,  488,  517,  539,  587 

US  Army  Corps  of  Engineers  11 

US  Atomic  Energy  Commission  486 

US  Coast  Guard  28 

US  Department  of  Agriculture  627 


US  Department  of  Commerce  15 
US  Department  of  Interior  211 
US  Environmental  Protection  Agency  65,  347,  416 
US  Energy  Research  Development  Administration  487 
US  Geological  Survey  59 

US  National  Aeronautics  and  Space  Administration  152,  340 
US  National  Oceanographic  and  Aerospace  Administration  512,  626 


32 


US  Patent  284 

US  Sea  Grant  Program  100 

Upwelling  41,  104,  210 

Urban  Runoff  25,  64,  173,  176,  276,  489,  611 
Van  Dorn  Water  Bottle  332 


Vanadium  497 
Varves  617 

Vegetation  156,  176,  336,  342,  386,  472,  473,  474,  475 

Velocity  147,  148,  424,  589,  590,  591,  592,  593,  594,  595,  596,  597,  598,  599,  600, 
601,  602,  603,  604,  605,  606,  607 

Viscosity  655 

Volume  and  Current  Flow  20,  115,  231,  234,  235,  278,  315,  496,  583 
Vorticella  288 


Waste  Treatment  23,  95,  134,  135,  225,  243,  250,  252,  274,  276,  282,  314,  435 


Water 

2.  3, 

20, 

23,  25,  62, 

,  64, 

86, 

87,  89 

»,  95, 

97, 

102, 

117, 

130, 

131, 

142, 

162, 

173, 

179, 

206, 

225, 

236, 

239, 

253, 

271, 

272, 

276, 

296, 

300, 

305, 

312, 

320, 

323, 

324, 

327, 

371, 

390, 

391, 

402, 

405, 

419, 

425, 

433, 

435, 

445, 

462, 

499, 

523, 

534, 

538, 

548, 

556, 

559, 

573, 

581, 

585, 

589, 

590, 

591, 

392, 

593, 

594, 

595, 

596, 

597, 

598, 

599, 

600, 

601, 

602, 

603, 

604, 

605, 

606, 

607, 

614, 

632, 

652 

Water  Intakes  499 


Water  Levels 

23, 

116, 

173, 

174, 

177,  203, 

231, 

235, 

259,  260, 

261, 

262, 

307,  406,  494, 

562, 

565, 

566, 

576, 

582, 

583, 

584,  589, 

590, 

591, 

592,  593, 

594, 

595, 

596,  597,  598, 

599, 

600, 

601, 

602, 

603, 

604, 

605,  606, 

607, 

612, 

617 

Water  Quality  5, 

6,  10,  23, 

,  27, 

29,  30,  32,  35, 

,  37, 

53,  58,  61,  69, 

,  83, 

91,  112,  132, 

134, 

135, 

137, 

152, 

153, 

161, 

172,  175, 

177, 

179, 

191,  205, 

212, 

225, 

226,  227,  228, 

229, 

230, 

236, 

237, 

239, 

240, 

241,  242, 

243, 

244, 

245,  246, 

247, 

248, 

249,  250,  251, 

252, 

253, 

254, 

255, 

256, 

257, 

258,  270, 

271, 

272, 

273,  274, 

276, 

277, 

302,  308,  331, 

351, 

356, 

359, 

361, 

362, 

383, 

393,  394, 

396, 

402, 

403,  405, 

408, 

413, 

433,  435,  448, 

464, 

471, 

489, 

505, 

521, 

523, 

528,  542, 

561, 

569, 

581,  585, 

586, 

589, 

590,  591,  592, 

593, 

594, 

595, 

596, 

597, 

598, 

599,  600, 

601, 

602, 

603,  604, 

605, 

606, 

607,  608,  609, 

610, 

613, 

625, 

637, 

663 

v. 
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Water  Supply 
560,  569 


116,  134,  135,  137, 


140,  234,  259,  301,  302,  342,  354,  356,  471,  477,  481, 


Water  Tables  79 

Waves  105,  106,  177,  210,  330,  377,  458,  493,  497,  612,  617 
Weather  Modification  318,  634 

Wetlands  154,  155,  156,  222,  392,  586,  633,  644,  662 
Wilderness  Areas  77,  154,  274,  276,  616 

Wildlife  77,  176,  211,  240,  258,  261,  388,  393,  586,  587,  633 

Wind  20,  21,  23,  44,  49,  104,  106,  107,  108,  109,  119,  147,  148,  177,  199,  330,  424, 
438,  458,  495,  497,  562,  655,  661 

Zinc  81,  395,  497,  501,  611,  637 

Zooplankton  36,  37,  38,  46,  51,  73,  111,  153,  182,  193,  224,  228,  258,  278,  341,  343, 
350,  351,  352,  353,  359,  364,  385,  396,  403,  414,  415,  433,  442,  451,  484,  500,  518, 
535,  558,  569,  576,  586,  610,  620,  628,  629,  630 

Zygnemataceae  45 
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*  -  .«*■  *gwr>«fki  i 


SERFICC  *  GKlAl  LARES  LABORATORY  VERSION 


1  AO  At  St  CHARLES  i.i  SMITH.  L i Sic  K  B.  ) 

PEIRLGRAFhK  (U  CHt  MiC AL  pRJPtRliLS  Dr  U.EAl  LARES  ICE  ) 

(197B)  PBuC  It  1  H  CUM  i»K  t  A  I  l  Am  S  RES.  Fb26-6i9* 

ICE)  CHEMICAL  COMPOSiTIwN*  ICt-SNL.  PHYSICAL  PROPERTIES* 

IGR-C16-197J*  GCLDtli  GuODEE*  GCuDt  ii  GCuDEG*  GCOOc»!  GCUDEc* 

ICt  AND  SUBJACENT  WATER  SAMPLES  wt*t  CUlECTtO  BY  Tut  LAKE  SUkVEY  CENTER  AT  11 
SIUS  ALONG  THE  PERIMETERS  OP  Iht  GREAT  LAKES  DURING  Iht  hlNUNS  CF  1970-1971 
AND  1971-1972.  PEInGGRAPhIC  ANL  CntMllAu  PROPERTIES  Gckt  (XAHlNtO  IN  THE 
LABORATORY.  MuST  SAMPLES  .ELl  INTO  2  CLASSES  BASSO  UN  Iht  CRYSTALLOGRAPHIC 
C-AXIS  CRIEMaUCM  CP  1  hfe  SECONDARY  ICt.  HORIZONTALLY  GRJNNTED  SAMPLES  WERE 
NOS1LY  PROM  LAKt  SUPERIG.  ANu  VERTICALLY  ORltMtC  SAMPLES  wtRE  NOSILY  FKOh  THE 
OlHEK  GREA1  LAKtS.  Iht  CLihAICLOi.ti.AL  LuNDlTICNS  PRtSENT  PORING  ICE  FORMATION 
GOVERN  THIS  SELECT1GN.  CATION  CuWCEMRAT iuNS  IN  SN&h  ICE  SAMPLES  RERE  HIGHLY 
VARIABLE.  HGrEVER.  CAT.GN  CGNCERTRAT 1LNS  it  ALL  COLUMNAR  ICE  SAMPLES  RtRt 
RELATIVELY  uNl.URM  DESPITE  THE  uhEMICAL  DIFFERENCES  FOUND  IN  THE  SUBJACtNl  WATER 
SAMPLES.  The  UNlF  ukM I T  Y  IS  t  APLAlkcD  CN  ThE  BASIS  OF  A  DIFFERENCE  IN  FRtEZING  OR 
GROWTH  RAlt  FROM  Nuklh  10  SCOT*) 

2  ADAhS.  DAVID  A. | 

ROLE  OF  The  GREAT  LAKES  IN  THE  NAUChM  PRLGRAh  CF  NARINE  SCIENCES* 

(1969)  121H  LUhF.  FUR  GrLaT  LARES  RtS.  16PP* 

POLL LT I CNi  RA1ERJ  REGutAT ION)  REGULATORY  AGENCY* 
ltlC*  GCGGitt 

3  AINSRORTh.  E.  JOHN*  EGRAk.  THwMaS  e.*  ECGINgTCN.  DAVID  N.j  PiSltLESRl.  WALTER 
E.S  LINTEkS.  TCBEY  L  •  >  BULSKt.  ALAN  M.i  YUAN.  YUCHlEN* 

GREAT  LANcS  RaTERsi  RADIATION  Gust  CONKlTP.tNlS*  POTENTIAL  HEALTH  EFFECTS.  AND 
CCSY-BENE.1T  LONS iUt  R A 1  IONS  *  . 

(19771  A.GONNt  NATUNIL  LAbORaIlRY.  Pr.  Si.J 

CCST-BtNfRiT  ANALYSIS*  PUBLIC  HtALlH*  Mu 1 OAC T 1 V 1 T Y *  TED  50*  NcASCRthENT  * 

CESILH*  FISH*  R0N1TUR1NCI  WACIUP.*  wATEk*  CALCULATIONS* 

ANL-ES-16.  GCGDbl*  GCGOtZ*  GLUDE  A i  GCGutS)  GCCUES)  GCuLtb* 

IN  1972.  A  GREAT  LAKES  rATER  bUALlTY  AGktEPtNT  »*S  SIGNtD  BY  THE  UNITED  STATES 
AND  CANADIAN  GOVERNMENTS.  IT  WAS  SllPUlAltC  1NAT  THE  GPEKAl ION  AND  EFFECTIVENESS 
OF  THE  AG. E E F-E NT  bum  TO  Be  RlVlttcC  CGNFR EHiNSl Vl L Y  IN  1977.  ASPECTS  OF  THb 
AGR1EHENT  CLNCERN  NONbfcGR AOAT I  ON  OF  GREAT  LAKES  GATtRS  AnO  MAINTENANCE  OF  LEVELS 
CF  FACUACT1V1TY  OR  ClntR  POTENTIAL  FULLLTanTS  *T  LEVIES  CONSIDERED  AS  COW  AS 
PRACTICABLE.  A  RtFlNtG  RALlUACUvllV  UbJtCTiVt  OF  ONt  NlLLlREF  IS  PROPOSED  IN 
TH(  WATEF  DUAL  1 1 Y  AGREEMENT.  THl  lMFllCATILNS  UF  ADOPTION  CF  THIS  OBJECTIVE  ARE 
NOT  KNCrN  FELLY.  The  DIVISION  uf  eNV lRLNhcNT  AL  INFACT  STUDIESbAS  UONHlSSltNcD  BY 
EROA'S  DIVISION  OF  TECHNOLOGY  OVtRvUw  TO  SUNP.ARIZt  THE  1NF0RHAT  ION  AVAILABLE  ON 
The  CURRENT  LEVcLS  CF  RaDIuAuTIViTY  in  great  LAKES  WATERS,  confute 
RADI  AT ILN-DLSt  CONhlTflENT  (INTEGRATED  DCSE  EVER  50  YEARS  AFTER  CONSUHAUON  OF 
2.2  LITERS  CF  «ATcr  FOR  0Nt  YeAk).  ARC  TC  CCMMENT  ON  lHE  FEASIBILITY  AND 
CCSl-BENtFll  CONSIDERATIONS  AjSOCIATEL  WITH  THE  REFINED  ONe-HIlLlREM  OBJECTIVE. 
CURRENT  LEVtLS  UF  RADIGACTlVlTY  IN  THE  WATERS  OF  CARES  MICHIGAN.  CNl ARID.  ERIE. 
AN'  HU. CN  RESUlT  IN  DOSt  COMM*  TNENTS  IN  EXCESS  OF  1  PREP  FOR  GHOIE  BOCY  AND  t 
PREP  FCR  bGNE.  FUTURE  PRGjECTIuNs  GF  lSGluFt  CCNCeNTRAT 1GNS  IN  GREAT  LAKES  WA1ER 
INDICATE  SIMILAR  DCSt  COMMITMENTS  ruk  DklNMNC  WATER  IN  lHE  YEAR  2050.  REDUCTION 
GF  THE  LEVELS  OF  RADIGACTlVlTY  IN  GREAT  LAKtS  WATERS  IS  NOT  FEASIBLE.  BUT 
COST-BFNEr IT  CONSIDERATIONS  SUFPuRT  RtMGVAl  CF  E22BRA  AND  E90SR  THROUGH 
INUFCFFT1V(  TECHNULUGY  BtFGRt  gATen  luNSUNFTICn.  AD0RT1UN  CF  THE  LNE-PlLLlRLP 
OBJECTIVE  IS  NOT  RnUfiTIOCS.* 

4  ALEXANDER.  MAURICE  N.i 

AMPHIBIANS  AND  REPTILES  OF  THE  ST.  LANRENCi  RIVER) 

(1977)  C-E1S.  jAPcS  N ..  EC..  PRELIMINARY  REPORT  I  BIOLOGICAL  CHARACTERISTICS  OF 
THE  ST.  LAwRtNCE  nIVER.  ScC  ENV IkLNPtNIwL  SCIENCE  ARD  FLRESTRY.  PF217-2A1* 
AMPHIBIANS*  REPULiAi  SFfeCItS  DIVEnSITY* 

NY-US-PF-SL*  GCDDF.7* 


S  ALIEN.  ERIC  R.i 


LAM  OMAML  AUAil  CHLMSIRY) 

U «.77)  NY  it*  GRANT  IKSlIUtu  NYSSGP-tA-77-lit »  IMP) 

RATFf  CUdlllj  NU  TRIENTS)  CHEMICAL  CHAkAc  1  EM  ST  1C  S  )  NITROGEN)  PHOSPHORUS) 

GPPAMC  PtSliCIDES) 

US-CN-NY-GA-77-CU*  GCGDES) 

The  ChFMCAL  tM  kAia  UOAcIlY  CHARACTERISTICS  Of  l AM  OhTAFlC  REPORTED  PRIOR  10 
IfYGl.  I97Z-73  HAVE  BEEN  RtVltbED  A  fit)  SUMMARIZED  •  lHE  LOR  SURF  AC  E-TO~  VOLUME. 

RA11L  Of  1  Hi i  LAKE  HAS  ALLOrED  IT  1C  RETAIN  OLlCOIROPhlC  CH*R*CTkfclSTlCS  RAStL 
UPON  BIOLOGICAL  f  AR ANE  T  tKS  •  HOeEVER.  SOME  LP  THE  CHEMICAL  PARAMETERS#  INCLUDING 
The  NUTRIENT  INPUTS  AM)  CONCENTRATIONS#  SUGGEST  THAI  EOT rOPNICAT 1CN  IS  IMMINENT. 
1A  GENERAL#  lHt  »A1 1  k  wUALll  Y  Of  LARk  IkUklt  IS  6000  AND  PROJECTED  INCREASES  Ih 
T Mf  LOADINGS  Ok  f  A  JuR  1UNS  Dc  MJ1  POSk  A  THRk At  TO  THE  Oik  CP  THIS  NATURAL  RATER 
RESOLkCL  DURING  THE  htSI  Of  THIS  CENTURY.  Thk  INPUT  OP  TRALI  MATERIALS#  SUCH  AS 
T  Hf  HEAVY  METALS  AND  Rfcf  R ACT  Ok Y  ORGANIC  COMPOUNDS*  IS  CAUSk  FOR  COHCfcRN  SINCk  A 
SIGN  If  KANT  CONTRIBUTION  IS  HAOk  AY  AN  UNCONTROLLABLE  SOURCE#  NAMELY  ATNuiPHkRIC 
PRfClPIlATiUN.  NON  L  STRINGENT  CONTROLS  ON  Thk  DISCHARGE  OF  PHOSPHORUS,  TRACE 
tUMNlt  AND  SYMhcUC  ORGANIC  CUhPuUNDS  li  RECOMMENDED  TO  PRESERVE  THE 
INTEGRITY  (if  LAN t  ONTARIO  FOR  Ink  CONTINUED  BENEFIT  OF  ALL  USERS  CF  ITS  MATERS) 

•  ALLEN#  HERBERT  EJ 

CHEkICAL  CHARACTERISTICS  Ok  LAKE  ONTARIO} 

(1G6VI  GREAT  LAKii  PlShtRY  CUHHlSSICN.  TECHNICAL  REPORT  NC.  IA.  PP  I-1B0) 

SUDlUHi  POTASSIUM  CALCIUM  PH#  ALKALINITY;  RATER  QUALITY#  SILICA}  OXYGEN) 
CkfMSTRY} 

GiP-Tkiv;  GCtuts; 

RECCRDS  * Re  PRESEMEC  OP  NAR#  NR#  SIC*#  Ph#  ALKALINITY#  UZ#  AND  SPECIFIC 
CONDLCtANCt  Al  JOu  STATIONS  IN  LAKE  ONTARrO.  THESE  DATA  ARE  CONPARED  PON 
EAST-REST  AND  SUkkACt-SUbSURpRCt  V ARIaUcNS.  rATEr  QUALITY  AN  LAKE  ONTARIO  IS 
SlflLAR  TC  ThAT  IN  lane  ErIE  »1Th  Tht  EXCEPTION  CP  DISSOLVED  OXYGEN.  THE  OPEN 
RAlfRS  CP  LANE  CnTakaO  HAL  NU  AreAS  LP  SeRIUUS  OXYGEN  DEPLETIONS • } 

7  ANC'RtE.  RLBerT  F.i 
GULLS  on  THc  NIAGARA  FRONTIER# 

UC77J  bOkPALU  SOCIETY  oF  NATURAL  SCUNUS  MSLELLAKEUUS  LONT  R1  RUT  IONS  Nu.  ZU# 
ItP} 

AVESj  LAklOAk)  M&RAllOh) 

BUP-oSNS-PCit)  GCulttAA)  GCOuenGS)  GC DUESAG T 3 } 

0  APPLEGATE#  VERNON  C.)  JOHNSON#  E#  G.  HERBERT}  SMITH#  NANNING  A.) 

THE  RELATION  EE  TREE  H  MOLECULAR  STRUCTURE  AND  BIOLOGICAL  ACTIVITY  AMONG 
HLNOMTPCPhENULS  CONTAINING  nALuGENS} 

IlCbt)  C-xtAl  LANES  FISHERY  COhhlSSlCN#  TECHNICAL  REPORT  31.) 

N IT  P  OP  HE  NUL  S }  FISh}  FETROP.YZCN  MARlNUS }  SALMu  6AIR0NERI }  HALOGENS)  METHOOSr 
BIOASSAY )  LARVAE# 

GLP-Ui  GCOCti;  GCODEZ;  GC0DE3 }  GC  ODE  A }  UCODES}  CCC0E6) 

Inf  RESULTS  Gf  TESTS  OF  THE  blGlCGICAL  ACTIVITY  OP  CERTAIN  NITROPHENOLS 
CONTAINING  HALOGENS  ARE  REPORTEC.  SOME  OP  THESE  ARE  SHORN  Tl  Bt  SIGNIFICANTLY 
HOPE  TOXIC  It  THE  LARVAE  CP  The  SEA  LAMPREY  ( PETROHYZUN  MARlNUS)  THAN  1C  FISHES. 
11  IS  PROPOSED  THAT  ThE  DEATH  OF  LAMPREY  LARVAE  EXPOSED  TC  THESE  COMPOUNDS 
RESLLTS  Prop  AN  ACUTE  HYPOTENSION  LShOLK)  r!TP  CCNCOMMITaNT  CIRCULATORY  AND 
RESPIRATORY  fAILUkt.  RA1NB0.  TRGul  (SaLMl  GaIPDNERD#  ON  THE  OTHER  HAND#  APPEAR 
TO  DIE#  AT  HIGHER  CONCENTRATIONS  Of  THE  TOXIN#  OOt  TO  A  UHEMCALLY-CAuSiO 
MECHANICAL  INTERFERENCE  RITH  RESPIRATION  THROUGH  THE  GILLS.  A  SYSTEMATIC  SERiES 
OR  STUL1ES  Of  huNUNITROf HENulS  CONTAINING  HAlLGENS  DISCLOSE!  THAT  THOSE  PHENOLS 
HAVING  The  KURD  GROUP  IN  THE  PAKA-PCSHlUN  AND  A  HALOGEN  ATOP  OR  GKUuP  IN  The 
HiTA-FCSIllCN  ARE  GENERALLY  P.ORt  TUAlC  Tu  LAhfkEYS  THAN  TO  PISn.  THE  HALOGENS  OR 
HALOGEN  CROUPS  USED  IN  THIS  STUDY  rERI  FLUORINE#  CHLORINE#  BROMINE#  AND 
TRIP LUORONEThYL.  THe  SAhfc  SObSUTUcNI*  IN  LTheR  POSITIONS  ONLY  OCCASIONALLY  GAVE 
RISf  TC  SELECTIVELY  TOXIC  COMPOUNDS.  THE  RELATIONSHIP  BETrEEN  TnE  SELECTIVELY 
ACTIVE  CLASS  uk  Ml rOPHe MILS  CONTAINING  HALLGENS  AND  OTHtA  RELATED  STRUCTURES  IS 
C1SCUSSE0.} 

•  ARCHER#  JOHN  C.) 

SUP  PAR  Y  REPORT  ON  PHOSPHORUS  REMOVAL) 


(1WB)  URIAkit  MMiliit  Or  Inc  eNVUcRPtM  POLLUTION  CONTROL  BRANCH  At  SEARCH 
RIPPR1  AC.  bS.  fctF; 

PHlSPQPCS  REMOVAL  i  FACILITIES;  SCUOGE  IrcATMeM;  ECONOMICS!  PRIMARY  TREATMENT; 
SECONDARY  IKtATMENl I 

CAN-tN43-U/ba;  GCUUta;  CCubtii  GCOOES; 

THIS  RfPGRT  COVERS  Tht  PlNOlhlS  OP  Ini  FhOSPHGRCS  REMOVAL  STuCIcS  CARRIED  but  ON 
WASUwAlfR  1  At  ATP.  ENT  PL  AM  S  uNOtR  1  tit  CANADA' CMAkJC  AGREEMENT  Oh  «AEAt  CAKES 
RATER  CDACITT.  PHOSPHORUS  REMOVAL  CAN  BE  ACH1EVEC  At  ANT  EXISTING  WASTEwATtR 
TREATPENT  Pi  ANT  blth  THE  AUDJTICh  uf  1ADN  SaLTS.  ALUMINUM  SAC1S  OR  LINE.  SINCE 
ESSENT1 ACCT  ANT  IP  lntSE  3  CHEMICALS  CAN  ACtCDATECT  RENCiVE  PHOSPHORUS  AT  A 
WASYEwAYSk  TREATMENT  PLANT  *  lhfc  PlKPoSt  UP  Iht  TREATABILITY  STUDIES  CkSCRlbtO  IN 
This  REPQRT  »AS  1C  DcTfcRP.lNe  wHICh  CHtHKAC  WOULD  HOST  ECONOMICALLY  REHOVt  Iht 
PHOSPHCRui  TC  Tht  RtCGiAEl  LEVEL.  TET  bt  T CT Aid  COMPATiblk  RltH  the  EXISTING 
TREATMENT  PROCESS.  INFORMAT luN  raS  cLlLECTEC  LN  THE  PHOSPHORUS  REMCVAl 
FACILITIES  INSTaLCCL  At  WASltwAltA  TREATMENT  PLANTS*  TO  CUhPARE  THE  ACTUAL 
PERFORPANCE  Cf  These  PACELITUS  »11h  The  PREDICTIONS  THAT  »lkt  NAU  FROn 
TREATAblLITT  STUDIES.  Tht  E-StAuE  T  n  E  AT  Nt  NT  STUDY  UAP  AND  POLt-SCAU  TcSUNbl 
RAS  FOUNC  TO  fit  THE  HOST  RELIABLE  NE1r.CC  OP  SELECTING  THE  APPROPRIATE  CHEMICAL 
ANO  COS  ACL  RATE.  OPERATIONAL  PROBLEMS.  AND  CAPITAL  ANC  OPERATIN'.  COSTS  ARE 
PRESENTED  ANL  DISCUSSED; 

10  AkP.SUCNC.  LAV  1 1  l.i  Lti#  RWANG  a.j  uTtuKhARK.  PAUL  D.)  RiENt T.  DENNIS  R.i 
HARRIS.  ROBIN  P.i 

FOllUTIOR  CP  THE  GREAT  LARES  BY  NUTRIENTS  ERCP.  AGRICULTURAL  LANDl 

IIGTL)  INI  I Jc  NaNAGcNErT  PrOGRAHS.  rlSlnrCh  ANO  IrPtCTs  Or  PRESENT  LAND  USE 

ACTIVITIES  LN  «AltK  CoAlITT  OP  The  GREAT  LARES  VOLUHE  1.  FPiebt 

NUTRIENT  LOADING »  AAltk  wGhlilr;  PnCSPnUROS;  NITROGEN;  AGRICULTURAL  POLLUTION! 

iJl-lw-VCl.  1}  tCGOtl#  GCuut a  I  GLOUISI-CguLEM  CE  FCOUES;  GIDocb; 

11  arnc.  nckpak; 

CVtRVltV  OP  Tht  PRuORAHS  IN  I Ht  GREAT  LARtS  LP  ThE  UNITE*  STATES  CORPS  OF 
ENGINEERS. 

•1172)  PRuC  1ST  PlLlrAL  COnr  uN  ThE  GRIA1  LARES.  PFiCB-UBl 
ptsearcr;  prcoRans;  LS;  regllaturt  aginct. 

LS-FCS-F 1ST. ;  GCULEt; 

12  APON,  LILLIAN  1.;  SMln.  STANPOrL  H.; 

SHIP  CANALS  ANO  A.uAllv  ECOSiaHftS; 

(1V7II  SClkNCt.  VuL.  *7*..  PPiS-iG; 

CANALS;  ECULGY;  cRIE  CANAL;  »ELIANU  CANAL;  F]SH;  ABUNDANCE;  ALOSA 
PSELDUHARENGuS;  SALHL  Salar;  SbLVELINUS  naP.atCLSH;  lEUCKHTPTS  ARTEOl; 

PE  TR CRT  ION  NAnINLS;  PURUNt  AMERICANA;  LSMtKUSl  LOTA  LOTA;  COReGONUS 
CIU»EAPCRR1S;  ClYuSTLMUS;  MDaUSIOPa;  STIILSIlDICN  vitrelm;  roughs 
ATHIRIRCIOES;  PERCA  PLAVESCtNS;  ONCCRhTNLHCS  TSHAlTISCHA]  orccrhtncmus; 

1RTR  00UCT1 OKS ; 

?SG7;  GCCLEl;  GCCCE2  p  GOODES;  GCLutH  GCUOESl  GCC0E6; 

13 a s sel >  Raymond  a.; 

GREAT  EARtS  ICE  ThICRNCSS  PREDICTION; 

(1G7()  JOURNAL  Lt  GREAT  LARtS  rlSeAKCh,  VOL.  it  NG.  2.  PF.  24b- 2S1; 

ICE;  ICE  CuNLlTIuNS;  ICE  COVER;  ICE-Snur  THICKNESS  AND  DENSITY;  ACCUMULATION; 
STATISTICS;  PLRECAS1 ING; 

GCCCd;  GCCCtS;  cLUGtv;  GCUCti;  wiLDES;  ttCCLtt;  S3P6; 

WEEKLY  1CL  InICRNtSs  Lxl*.  CUltCTtO  PrOH  24  BAY.  HARBON.  ANO  RIVEN  SITeS  ON  THE 
GREAT  LAMS,  •tkc  C  urP  E  L’A  1 1 D  WITH  PKttllNG  DEGREE-OAT  ACCUMULATIONS  10  OEVELCP 
RLGRESSICR  ErUATICNx  bt 1 k E Eh  ICE  TnitRRtSS  ANC  PRltilNG  OEGRti-DA YS.  ThE  UAlA 
BASE  AT  ICE  NtASURtMLNT  SITES  RAS  3  It  b  WINTERS  IN  ItNGlH.  THE  ST ANDARO  ERROR 
OF  ISTIPAIc  VARIED  POP  INtlVlOLxL  REGRESSION  EGuaTIONS  AND  AVtRAGtD  BeTwEEw  7 
AND  t  CP  FOR  FIVE  puAP.S  Of  REWRtSSlUN  ECiUATlGNS.  bECAUSE  THE  REGRESSION 
iCUATICKS  ARt  EMPIRICAL.  The  RANGE  UP  INPUT  DATA  USED  to  predict  ice  thickness 
SpCULC  bt  UR1TEC  Tt  Tht  Range  OP  VALLES  USEl  IN  Tht  DERIVATION.; 

iaaTkaicP.  Marshall  a.; 

THE  F  AC*  1  AT  T  ON  bUDWEl  OP  L  ARt  ONTARIO; 


(1G7G)  f  ROC t  fc D 1  NOS*  J7TH  CCNF.  GREAT  LARIS  kLSLARCh,  IHUttUl  10NAI  ASSOCIATION 
FOR  GhEAT  LAKES  RtSkhhCh#  PF.  2BD-ZSE) 

SOLAR  RltltUU)  Ml  AT  bUUGET)  MATHEMATICAL  MODELS) 

GCCuls;  Sim 

A  HORIZONTAL  ARRAY  OF  H  (RIO  POINTS  IS  USkC  70  COMPUTE  THE  RADIATION  BUDGET  FOR 
l AM  ONTARIO  DURING  iHfc  INTERNATIONAL  FIELD  YEAR  FG»  THfe  (FEAT  LAKES  TaFVGL).  A 
REIGHTf D-AVfcRAGE  ANALYSIS  ME  THOU  COMPOTES  MtUtRUQClCAl  VARIABLES*  including 
CLCUC  AMOUNTS.  AT  each  GRID  POINT  PROP  SURFACE  OBSERVATIONS.  THE  RADIATION  MODEL 
IS  DESlCNtD  FOR  ACCURACY#  ICUNOht#  EFFICIENCY  AND  The  INCLUSION  OF  MAJOR 
PHYSICAL  PROCESSES  THAT  ALTER  FAOlAliVk  FLUALS.  DCiGNGARD  ANU  UP.ARD  SOLAR  AND 
INFRARID  RADlAllvE  FLUKES  ARE  CUMPUT t L  UTILIZING  EMPIRICAL  TRANSMISSION 
FUNCTIONS  FOR  ABSORBERS.  SCRTTERtRS#  AND  UUUDS.  OBSERVATIONS  TAKEN  DURING  1FYGL 
ARE  COMPaRLu  hi  Tb  1 IFe-lhUGRAT tD  NUMERICAL  RESULTS  AT  SELECTED  SITES.  THE 
01 FF PRINCE S  ARE  ANalyIED  ANO  CHANGES  IN  Tnt  NUMERICAL  MODEL  ARE  DESCRIBED* 

RESULTS  ARE  PRESENTED  FOR  THE  NtT  RADIATION  BALANCE  FOR  LAKE  ONTARIO  DURING 
IFYGl  ANO  APE  COMPARED  KITH  RESULTS  BASkP  LN  OBSFR VaTICNS . ) 

18  ALBERT#  EUGTNk  J.i 

THk  RN'EP  Gt-Kl LAl kU  GREAT  LANLS  ROSeARCH  PROGRAM  OF  THE  DEPARTMENT  OF  COMMERCE  I 
(1S75)  PROC  INC  FfcUERAL  CONF  ON  THk  GRk AT  LAKES#  PPGG0-GG2) 

ENERGY)  RLScARCHl  EPIGRAMS!  US|  OkPT  OF  CONMtRCE |  METEOROLOGY I  REMCTt  SENSING! 
US-FC S-P1G71 ;  GCuutl!  GCuuEZi  GCGuEBi  GCuOEG!  6C ODES (  6C00E6! 

16  ALBERT.  EUGENE  J.! 

INTt FNATlONAk  FIELD  YcAP  FuR  THE  GPfeAT  LAKES! 

I 1 G7< I  PRuC  1ST  FEDERAL  CCNF  ON  ThE  GREAT  LAKES#  FP170-16G! 

IFYGl! 

US-FCS-P1V7L!  GOGOLS! 

Thl  1PY0L  IS  AN  EKFLrIMENTAl  FULL  PROGRAM  DESIGNED  TO  IMPROVE  KNOWLEDGE  LF  THE 
LIPNCkUCY.  NYDKUlOG Y.  ANO  NcTEOrULwGY  UP  LAKk  CNIARIG  ANC  THk  ONTARIO  BASIN. 
TH.CuGh  ThJS  InPRuPEG  KNUhOOUGE  Tut  PklgrAF  .Ul  Pfc UVlCt  A  SCIENTIFIC  BASIS  FOR 
ttruf  gpiaT  lares  management  jn  Terms  lf  kilt*  duality  am  llamjty  as  bell  as 
EM'IROnMCiMaULY  SfcNSlUVk  OPERATIONS.  APPROXIMATELY  X#CC(  us  ARC  can 
PAF  T IC I  PANT  S  FROM  FLUlRaL#  STATl  ANU  FRCViNCl At  AGENCIES*  AND  UNIVERSITIES  ANC 

pRivAik  institutions  aki  invulvio  In  efygl.! 

17  AUl F  F 1 Cb*  PiLHARU  j.i  KINGLk#  RUBkRT  K.|  SCHAIBEE#  PHILIP  SEAGRAN#  HARRY  L.< 

AR  LVAIUAIIlp  3F  FRuClSSEC  GREAT  LARkS  FISHERY  PRODUCTS  FCR  FEED1R6  MINK! 

(1G71)  FFEuSHrPS.  VUL.  hi.  NU.  GJ.  PAG! 

FISH  MEAli  ANALYSIS  i  alGSA  FSEuOUHARENGtS !  CATOSTOKUS!  OSMtRuS!  FISH! 

FISHERIES!  ZCTAUrROs)  CYFrInUS!  FOUL! 

2C*i!  GCCOkt!  GCtlfcl!  GCUlE2!  GCLLk 3!  GCUUkA!  GCODES! 

18  AVAIL.  CLIFFORD  y.i 

MINI  PAL  S  OF  THE  NIAGARA  FRONTIER  REGION! 

IlGlei  SCIkNCk  ON  ThE  MARCH  SBTS M*GP, 

PINERAUE  I! 

7GI6!  GCGOtSA I  GCUDESAA!  GCODts hi,  GCCDESoV !  GCODL5C2! 

18AKULL*  HaRlLU  H.! 

THE  GFESE  AT  UAk  ORCHARD  ShAflFl 
U9'7)  HOgBIES*  3TIGIIGF! 

AVIS  •  ARScRINAki  MIGRATION! 

BUF-BSNS-PCGJ  GCOUtSGGi 

BOATERS.  JOHN  C.i  ' 

great  lakes  vatlrs#  Their  circulator  and  physical  and  chemical  characteristics! 

I ISt? )  AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  uF  SCIENCt.  VOO.  71.  PP71-BBI 
CLRPEnI S  •  VUOUNL  AND  CURRkNl  FLOkl  hlNCi  hATfcR!  TrMPERaTURI!  PRECIPITATION)  LAKE 
LEVELS!  LAKES!  SEICHES)  ANALYSIS!  1URE1D1TY|  SILICA)  IRON!  CALCIUM)  MAGNESIUM) 

sldiop )  Potassium >  c akgun at 1 t  vicabbcnatli  sulfatlsi  nitratei  chccrzoe)  total 

SULIOS) 

2*FG }  GCCDOI )  GCUDkiJ  GCODtii  GCOD(G)  CCCDkJi  CCCCtG! 

The  CIRCULATION  Op  RA1EP  In  ThE  GREAT  lakes  involves  SURFACE 


ANC  SUBSURFACE 


CtmMSi  kiln  *  SEASONAL  CYCLE  Of  VIMICIl  CIRCULATION  SUP MIMPCSED.  CURRENT 
PATTERNS  ARE  OETSRUNtO  SI  kINO*  FUWThNywGh  OP  DRAlNAGt  WATER*  ROTATION  0 f  l«i 
EAR1  M*  AND  LOCAL  INFLUENCES.  SURFACE  CURRENTS  HAY  HAVL  A  PklMAwY  LEUSTROPhIC 
REl ATI  ONSnl  t  1C  1HE  0ENSI1Y  Fine  tik  A  StCCNUARY  RELATIONSHIP  IN  WHICH 
BCUNDAR1ES  0*  wlKO  SETUP  PLAT  A  PALI.  SURFACE  CUkRENTS  LAC  BEHIND  THE  CAUSATIVE 
fclNO  BY  PeRIuDS  RANGING  FROM  Iwu  HuURS  IN  SHALLOP  WATER  TC  A  CAT  IN  DEEP  BASINS. 
CURRENT  PATTERNS  IN  DetP  BASINS  APPARENTLY  INVOLVE  ENERGY  1NCRENENTS  FRLR  BINDS 
OF  THE  FktCEDlNG  AC  III  i2  OATS#  RlTH  ThE  INCRt  HINTS  DECREASING  EXPONENTIALLY  IN 
Ef PECTIVENtSS  wllh  INCREASING  TIME  PRIOR  TO  THE  OBSERVATION  DAY.  PR1NARY 
PHYSICAL  CHARACTERISTICS  OP  THE  LANE  RATERS  APE  ThEI*  "SOPT-wATER*  NATURE)  TMIIA 
SEASONAL  CYCLES  OF  TURNOVER*  lake  LEVELS*  AND  PRECIPITATE ON |  AND  THEIR 
SHl/R T-PSAIOE  SE lCnt S •  THE  LAKES  EXHIBIT  A  MODIFIED  SEASONAL  TORNOVER  CYCLEl  BIND 
NIXING  ESTABLISHES  TURNOVER  Al  Tnc  ENL  OF  THE  PALL  COOLING  PERIOD  ANu  MAINTAINS 
IT  THROUGHOUT  THE  klNTER  ONlll  ThE  SPRING  WARMING. PERIOD  IS  ESTABLISHED*  CYCLES 
OF  LAM  LEVEL  OCCUR  ANNUALLY)  1HE  LEVELS  ARE  LOk  IN  NlDklNTEk  AND  HIGH  IN 
N1CSUPPER.  SUPER1NPCSED  UPON  THE  ANNUAL  CYCLES  ARE  NULTlybAP  CYCLES  OP  LEVEL.  IN 
CHEMICAL  CHARACTERISTICS  GREAT  LAKES  RATERS  SHOW  RELATIONSHIP  TC  THEIR 
GEUIGGICAl  AbtS*  THEIR  DRAINAGE  AREA  RCLnS*  AND  TO  THEIR  PERIPHERAL  HOHAN 
POPULATION  DENSITIES.  ONLY  LAkE  SUPeRILR  HAS  ShOkN  NO  CHANGE  IN  CHeNICAL 
CHARACTERISTICS  IN  THE  PAST  SC  TO  75  YtAkS.  LANE  ERIE*  OLDEST  AND  HOST  HcAVlLY 
POPULATED*  HAS  DEIPUONaTcu  IN  ChEMCAl  GUaLITY  DURtkG  THE  PAST  HONORED  TEARS* 
RlTH  INCREASIHGLY  rapid  DETERIORATION  in  The  LAST  FIFTY  YEARS) 

21  BAILEY.  BRUCt  H.)  GRAINGER*  LEURIC  A.) 

LANE  CMARll  aTLASi  C  L  THAT  ULUgY  j 

(19771  NT  SEA  GRANT  InSTITOU  NYSSGP- La-77 -Lit*  90P) 

METEOROLOGY)  alND)  TENPERATORE)  SKEW*  STuRPSi  PRECIPITATION) 

LS-CN-NY— uA-7.-Gltj  GCOUES) 

A  COMPREHENSIVE  CUHAIOLCGICAL  ANALYSIS  CP  Thl  LArE  ONI  ANIL  REGION  IS  PKEStNlkO. 
The  ANALYSIS  INCLUDES  DATA  TaoLej  ANU  SEVERAL  DISTRIbLUlN  PAPS.  ThE  REGION 
CONSISTS  OF  AF  PPL  A 1 HATEL  Y  bC*Lwt  Sw  KM,  LF  WHICH  1/A  IS  OCtUPlED  BY  LANE 
CNTA.IC.  The  REGION'S  highly  variable  LUNATE  IS  bASICALtY  GOVERNED  BY  T Ht 
PlD-LATlTUDt  GuASi-COHTlNENlAL  LOCATION*  A  HlL-h  FREQUENCY  OP  CYCLONE  ANO 
ANTICYCLONE  ACTIVITY*  LoNE-lNuLCtO  INr IUEKLlS*  VARIABLE  TYPOGRAPHY*  AND  LuCaL 
URBAN  PPPtCIS) 

22  BA  I L  S*  JACK  C.) 

MtfCOPY  IN  FISH  IN  THE  GReaT  LAmS) 

(  I  E N v I RONPie.N1  AL  MERCURY  COM AN1N A 1 1  UN .  THE  OCCURRENCE  LP  MERCURY.  PP3.-37) 
MERLUPY)  t 1 Sh )  SUZySTEDiONS  PERCA  PL AV  tbttNS )  1C1ALURU$)  AMbLOPllleS  RLPESlklSi 
HEAVY  PETALS) 

15(1)  GCLuil)  GCUut 2 »  gCCOEa)  GCODco)  GCoOtS)  GCOOttj  GCCDtAA)  gCOOEBB) 

23  BALDWIN.  . jhN  n.)  SkLENtV*  ROBERT  A.) 

ANNOTATED  BIBLIOGRAPHY  OP  lake  ONTaRIC  LIMNLLLGICAL  AND  RELATED  STUDIES.  VOLUME 
Ill  -  PHYsllAL) 

(1973)  US  EPA  ECOLOGICAL  RtStAPCn  SERIES  REPORT  NO  EPA-R3-73-L2BC*  PP2D7) 
BIBLIOGRAPHY)  DREDGING!  aAlER)  POLLUTION,  k AT  t  R  GUALITY)  THEKHAL)  HETcOnOLOGV) 
WASTE  TRtAlP.ENT)  ht  ThUyS  )  OaTa  phlCEBSING)  MATPEMaTUaL  MOrElS)  MEASUREMENT) 
SAMPLE  COLLlCTlON)  PhLClPlTAllLN)  INSTRUMENTS)  DEPTH)  EvaFURaTION)  ICE)  ICt 
COVER)  WIND)  WATER  LEVELS)  hEAI  buDGEI)  IDPOGRAPHY)  PHYSIOGRAPHY)  PHYSICAL 
CHARACTERISTICS)  ST RA1 1P1C A I  ION )  CURRENTS)  DISCHARGE  PLOW) 

PE P-B-US-EPA-R3-7S-D2EC*  GC00E5) 

939  PAPERS  COMERMHb  PHYSICAL  ASPtCTS  UP  LAKE  ONTARIO  ANC  lNPLuENT  IRIboTARIES 
MERE  kEVlt.il  AND  ABSTRACTLY.  EACH  APPtk  WAR  CROSS-lNDEXtO  BY  AUTHOR*  GEOGRAPHIC 
AREA  Of  LAKE  AND/OR  TR1B01 ARY  IN  WHICH  SluDY  WAS  PERFORMED*  PARAMETERS* 
TECHNKUES  ANl  INSTRUMENTATION.  In  AUL111LR*  A  LIST  OP  ADDRESSES  PC*  THE  AUTHORS 
APS  AGENCIES  WAS  lNClullD  ALONG  *  1 1 h  LlHt*  POSSIBLY  PLRTtRENT  REFERENCES  fcHlCP 
THE  AUTHORS  WtRE  NOT  ABLE  10  SECURE  ANL  NEVlEk  WITHIN  THE  TIME  LIMITATIONS  OF 
THE  GRANT.) 

24  Baldwin*  hurman  s.)  saalpelo*  rdbfri  v.i 

LL MP.l RC 1  At  FiSH  PR0DLCT10N  IN  THE  GREAT  LANES  .BtW-lGBG . ) 

(1962)  GPtAl  LANES  FISHERY  COMMISSION.  TECHNICAL  RtPORT  NO.  3.) 


COMMERCIAL  FUMtHUil  HISTORY)  F1SH1  SUmiiCSi 

GLF~TR3)  GCODt.l  GCOutZ)  GC0UE3)  GCCCE4)  GCuCES)  GCGOitl  GCGOE4AZI  CC00E4A3) 
GC00E4AS) 

2B  BANGAY*  (tkIH  E.) 

NON-POINT  POLLUTION  PROBLEMS  -  GREAT  LAKES  BASIN) 

<14771  BONNER*  PATRICIA  A.*  ED.*  ECONOMIC  AM)  LEGAL  ENPURCEMENl  MECHANISMS* 

PROC.  CF  A  BURKSHCP  htLD  IN  alNDSOR*  ONTARIO*  FEB. 21-12*  1977.  PP279-2BSI 
WATER )  POLLUTION)  SED1MLNT)  HEAVY  MEIAlS)  FtSUClDkS)  RADIOACTIVITY)  CUBAN 
RUNOFF  I 

lJC-RA-R-77-011  CCDD13)  DIODES*  GCOuiEI 

M  BANNERNAN,  A CCER  T.»  ARMSTRONG*  DAVID  E.)  HCLOKEN*  G.  C.)  HARRIS*  ROBIN  F.l 
PHCSPHGRLS  MOBILITY  IN  LAKE  CM  ASIC  StDIHENTS  IIFYGUJ 
(1974)  PFUC.  171H  CUN*.  GREAT  LAnES  RESEARCH.  PP1S6-17B) 

SED1FENT !  PHOSPHORUS )  SEDIMENTATION)  DIFFUSION) 

242S )  GCOOES) 

SEDIMENT  CClfckS  BikE  OBTAINED  FR UN  IS  LANE  STATIONS  REPRESENTING  THE  THREE  MAJOR 
BASINS  AND  The  1NSHOR i  ZONE  UF  CAKE  ONTARIO.  CORES  CERE  SECTIONED  FOR 
CHARACTERlIMluN  OF  The  SORFaCE  SkOlNENTS  ACCORDING  10  INORGANIC  F  CHEMICAL 
MOIKITY.  PHYSICAL  NOBILITY  NAS  CHARACTERIZED  BY  NEASORENENl  OF  P  RELEASE  FROM 
intact  CORES  INCUBATED  ONDER  CONTROLLED  LABORATORY  CONDITIONS.  THE  PROPORTIONS 
OF  POTENTIALLY  CHEMICALLY  NUB  1 1 c  INORGANIC  P  CERE  USUALLY  HIGH  (St  TO  6tl>  IN 
The  central  BASIN  SEDINtNTS  AND  lua  U  TO  etl  FOR  THE  INSHORE  ZONE  SEDIMENTS. 
ALTHOUGH  THE  AMOUNTS  OF  INORGANIC  f  DESORBED  AFTER  THREE  SUCCESSIVE 
EOUILlBRAT llNS  uF  LANE  ONlAaiu  SeOIFENTS  REFRESkNTEO  ONLY  3  TO  171  OF  THE 
POTENTIALLY  NUBILE  ORGANIC  F*  SurUCiEM  lNORGANlw  P  BAS  DESORBED  TO  RESTORE  A 
LARGE  FART  OF  THE  OR ialNAL  INTErSI IT lAL  JNlkGANIC  F  CONCENTRATIONS.  INTERSTITIAL 
INORGANIC  P  (MOBILE  F)  CONCENT R aT luNS  RANGED  FROM  14  TO  AcBl  UG/L  AND  MERE 
HIGHER  Than  DISSOLVED  InuRGAMl  (  LgNUnT RAT  1LNS  IN  THE  OVERLYING  RATER. 
DIFFUSION  RATES  ESTlNAltD  PrUM  ThE  «At>bE  OF  ucSkRvEG  ENTERS  TI TiAL  INORGANIC  P 
VALUES  RANGED  PALM  ABLU)  C.uS  )u  t.t  MG  MlXP-2)  DAY  (EXP-1)  AND  BERe  IN 
AGREEMENT  » IT h  Thi  Rang.  OF  G.Oa  TO  t.t  Ma  MUxP-2)  DAY  ESTIMATED  FROM  P  RlLEASE 
RATES  from  INTACT  CURES  iNuOE AT t 0  uNUta  COnTrOLLEO  LABORATORY  CONDITIONS.  BASED 
ON  AN  INORGANIC  P  FLOE  OF  0.2  MG  McRR-2)  LAY  (EXF-U*  THE  ESTIMATED  ANNUAi 
CCNTRlPLTiLN  OF  iNuRGANIL  P  TO  LANE  OTafU  alTER  IS  EtUAl  TO  ABOUT  101  OF  THE 
EXTERNAL  P  LOADING) 

27  BARR*  JLHN  R.i  PRIME*  ALBERT  C .) 

RATER  00A111Y  CONTROL  PkACTUES  ON  Tht  GREAT  LAKES) 

(19(6)  FROC  GREAT  LAKES  VATER  RESOURCES  CONFlneNCE*  PFS9S-417) 

■  ATE  R  GUALITY)  CONTROL)  REGULATION)  OS)  CANADA) 

CAN-E1C-1*  (-CCDE1)  GC DuE 2 )  GCbUtS*  GC0UE4)  GCODEt)  GCQDEb) 

RATER  GOALlTY  CONTROL  PRACTICES  ARe  OuNSIANTlY  BEING  IMPROVED  IN  RESPONSE  TO  THE 
CONCERN  OF  THE  GENERAL  PUBLIC.  THE  RECENT  ENFORCEMENT  CONFERENCE  CN  POLLUTION  OF 
LAKE  rithiGAN  PRLVIDtS  AN  EXAMPLE  OP  Thii  PROCESS.  THE  FUNDAMENTAL  CHANGE  VOICED 
BY  YHE  CONFEREES  BAS  ThAT  HENCEFORTH  A  PREVENTATIVE  APPROACN  TO  POLLUTION  HOLLO 
BE  TAKEN.  This  PRINCIPLE  POUND  EXPRESSION  IN  MANY  OF  THE  SPECIFIC 
RECOMMENOAULFS  OF  THE  CONFtRtES*  FOR  LXaNFU  THOSE  REGARDING  PHOSPHORUS. 

ANOTHER  RECENT  TREND  IN  aATeR  DUALITY  CONTNOL  HAS  BEEN  THE  EFEORT  TO  ACHIEVE 
BETTER  CC-UkDINATIuN  BtlvEkN  The  SEVERAL  RESFCNSDLE  BRANCHES  OF  GCVERNNENT •  THE 
RATER  DUALITY  STANDARDS  PROGRAMME  IS  ONE  SUCH  EFFORT  TO  ACHIEVE  UNIFORM  LAaS. 
STATE  LEGISLATION.  SUCH  AS  Men  YORK'S  PURE  RATERS  AUTHORITY  ACT  AND  OHIO'S  RATER 
DEVELOPMENT  AO ThOR 1 1 Y *  ALSO  aims  at  Cu-QRDINaTION  THROUGH  CREATING  ONE  STATtkIDE 
authority  10  DEAL  alTn  aASTE  TREATMENT  AND  RATER  MANAGEMENT*  RITh  POakfc  TO  BOEL0 
ANC  OPERATE  BaTeR  aORNS  AND  aASTt  TREATMENT  FACILITIES.  THE  fkC'GR AH  Tu  CONTROL 
PUUDT1CN  EMERGING  FRCM  CURRENT  CHANGES  holds  GRLA1  PRONISk  FOR  THE  PRESERVATION 
of  id  batik  resources  for  future  generat * ons. ) 

2a  bat) S.  Charles  c.j 

GREAT  LANCS  RtSEAKCh  FRUN  ThE  LhlTtC  STATtS  COAST  GUARD'S  PCINT  OF  VlEB) 

(1972)  FRDC  LST  FEDERAL  CuNF  CN  The  GREAl  LANES*  PF1B4-2T3) 

IS)  COAST  GLAND) 

OS-f CS-PX47Z)  GCCwEl)  GCODEt)  GCODtl)  GCCDE4)  GCGDcS)  GCODEt)  GCODET) 


20  BATES*  ROBERT  l.J  hERDtNDUF*  ChAKUS  L.i  PETTYJOHN*  kMM  A.;  PRIDE*  DOUGLAS 
E.;  MIlATCh*  llbLRl  l.i  jr.; 

EXTRACTIVE  AREAS) 

« 1  SV«I I  IN)  Ut  MANAGEMENT  PRuGkAMS,  RESEARCH  AND  tPFELTS  Of  PRESENT  LAND  USE 
ACTIVITIES  Ok  ■  A 1  £  A  kUtLllr  (if  THE  GREAT  tAKES.  24hP; 

LAND  USE;  atiu  DUALITY;  MINtRACuOY;  HIM  fcASTtS;  EROSION! 

XJC-Ln-VDL.  1,  GCGOEX!  GCGDE2!  GCtue3l  GCODENi  GCODeS i  CC00E6; 

30  batieue  Columbus  laboratories; 

AEV1E.  CP  RtPukIS  Lh  LAM  ERIE  >  LANE  uNTARjO  kATEkfcAY*  Nk.  YORK.  APPENDIX  fc» 
IMPACT  ASSESSMENT  AND  ENVIRONMENT AL  PLAN; 

<14731  LS  ARMY  CLAPS  CF  ENGINcEfcS  BlFfAlu  DISTRICT *  I73P; 

PLANTS;  AVESI  MAMMALIA;  ENDANGERED  SPtCUSl  HYDROLOGY!  ENVIRONMENT!  IMPACT! 
PLAMS;  NAT  k R  QUALITY ;  FnYSlUGR *rhY ■  ECONOMICS  I  RLCRRAl iON»  CANALS! 
US-CE-bO-RIM-E!  GCCDE  562 i 

TMIS  REPORT  R Rt  SENT j  T  Hi  reSoeTS  Or  AN  ENVIRONMENTAL  (LAS1B1LITY  STUDY  OP  THE 
PPLPCSEC  It-ll  »AT EkaA  Y  PkoJtCT.  *  UbjECTIVcS  bERE  ASSOLiAltD  »lTh  1 Ht  RESEARCH. 
FIRST  ktS  U  kKLVIDt  AN  obJEollvE  ENVIkLNNENI AL  IMPACT  ASSESSMENT  DP  THE  E REJECT 
DESIGNED  It  CONNECT  LA*i  ER.t  RlTh  LANE  ONTARIO.  TO  ACHIEVE  THIS  GOAL*  THE 
BASELINE  ENV IrONNlnT  NI1H00T  THE  PROJECT  NAS  DESCRIBED.  ThL  CANAL  PROJECT  NAS 
Then  SoPtP IhrGSEU  ON  TnlS  bASeLINe  AND  Trtt  ENVIRONMENTAL  IMPACTS  NEAt  PreDICTeO. 

the  impacts  kLRE  organized  into  <,  major  categories  -  physical  and  chemical* 

SCC1 CEC CNCiMIL.  ECOLOGICAL*  AND  RECREATIONAL  ANt  CULTURAL  -  AND  THE  MAGNITUDE  AND 
SH-MMCanli  fcP  EAon  impact  NAS  EVALUATED.  ThE  SECOND  OBJECTIVE  »AS  10  UEVkLoh 
ENVIRONMENTAL  ANO  RECRlAT 1 Oh  At  clans  .  ThL  ENVIRONMENTAL  PLAN  aAS  DESIGNED  TC 
RtDLCC  CP  EL 1M1NA1E  ThE  ADVERSE  ENVIRONMENTAL  EFFECTS;  1 ht  RECREATIONAL  PLAN  TO 
CAfllAllZt  ON  ThE  RECREATIONAL  PoTcNT 1AL  ASSOCIATED  NllH  THE  PROJECT! 

31  BLARlSt'r*  LLAaR  S • |  MllChtLl*  hAROLL  0.! 

bIP.CS  CF  ThL  NIAEAaA  hkuMlt*  REGION  AN  ANNOTATED  ChtCR-LlST; 

U9f;j  fruF  P At  o  SLCJETy  OF  NATURAL  sCItMES  bcl  LET  IK  Vul  lit  N7BP; 

AVES;  MIGRATION;  HABITAT;  ABUNDANCE. 

au;-tSNS-»oiU2;  GCuocng;  gCODEsa**  GClDejaa;  gClOESbEI  GCOEESAA;  GCOOeSC*; 

32  BEET  ON,  ALFRED  M. ; 

MOMTORINl  ThL  LO*L  1 T  Y  OF  THE  GReAT  LAKES! 

<14771  UbSlN-NACoUNALO*  NORM*.  eLITCn*  GaEAT  LAKES  SURVEILLANCE  ANU  MONITORING* 
IJC*  P2I-iS» 

MON  1 TDF 1 R  G I  RATER  DUAL  I T  Y !  REGULATION! 

IJC“»L”F?t;  GlUOEE* 

33  reeun.  Alfred  m.; 

chimlal  characteristics  of  the  laurentian  great  lanes; 

<14711  BULLETIN  OF  ThE  BUFFALO  SOCIETY  Of  NATURAL  SCIENCES.  V.  25*  NC.  2.  PP. 
1-2C.) 

CHEMICAL  CONFlSIULM;  PhYSlvAL  ChARACT  ERI  S  UC  S  i 

BOf-BSNS-bO U-25U1;  GCGOE.i  GCuDLI!  GtOOt ii  GCODEA;  GCOOEs;  GCODEfc! 

34  BE ( 1 CN*  ALFRED  M.| 

EOTRtf NlCATlcN  PROCESSES; 

11473)  IJC  PROC  LE  A  ruRKSHOP  ON  *ATER  COALITY  AND  LAND  USE*  PFlbl-202! 
ELTRDPHICATILn;  NlTmIeM  loading;  nitroben;  algae;  distribotion;  ammonia; 
PhuSRhAU;  silica;  abonOanui  bacillarilphyleae; 

UC-RG3;  GC0lE4a1T3;  GCOCt  2 ;  GClDE U  GCoDEi!  GCODEV;  GCOdES;  GCODEfr! 

LAKES  IN  Their  NATURAL  state  ARl  in  SOME  KIND  OF  EQUILIBRIUM  fcltH  THEIR 
■ATERSHEDS.  In  ORDER  PUR  A  LANE  U  become  MORE  EUTROPHIC*  AR  INCREASE  IN  ThL 
NLTRIENT  SdFPLY  FROM  THE  RATeRSHeD  bCLLC  HAVE  TO  OCCUR.  EVENTS  SUCH  AS  FOktST 
FIRES  OR  LANDSLIDES  May  *LTeR  The  input*  but  then  a  HER  equilibrium  IS 
ISlABl IShEO.  MAN-INDUCED  EOTaLPMCAT .ON  IS  lHt  RESULT  OF  CONTINUALLY  INCREASING 
NU1PUNT  LCAC1NG.  IN  LARGE  lArcS  ThL  INSHORE  ENVIRONMENTS  ARE  AFFECTED  FIRST  AND 
GRAtLALlY  Tht  OFFShORt  RATERS.  ALL  ThE  EVIDENCE  TL  DATE  SHGb  THAT  The  INSHORE 
RATERS  CF  ThE  GREAT  LAKES  HAVE  GhtAlcR  CONCENTRATIONS  CF  NUTRIENTS  ThAN  THE 
CFFSHOPe.  AeGae  ARE  AtSt  r.ORc  ABUNDANT  IMPURE  AND  EOlROthlC  SPECIES  ARE 


INPrRTAM.  IAU  LN  KlHUKUi  PLANKTON*  BEnThuS*  ANt  FISH  It.  LAKE  (Hi  SHlw 
PROGRESSIVE  CHANGES  PROF  SHufcl  LAKLwARD  ANt  PKOM  Mill  10  EAST.) 

38  ttHOKi  ALFRED  8.) 

GREAT  LAKES  LIMNOLOGICAL  INVESTIGATIONS) 

I  I  US  BUREAU  OF  COMMERCIAL  FiSHcRiES.  PP123-12B) 

RESEARCH)  LAKES)  bAT t R  DUALITY i  PISH) 

2492)  GCG0E1 }  GCCD til  6C00E3)  GC00E4)  GCOOE6) 

38  BEETON*  ALPkLC  M. | 

REPORT  OR  THE  ENVIRONMENT  AMO  BIOTA  OF  tHL  MIAGAKA  RIVi*  ABOVE  THt  AMERICAN 

FAUSI 

(1666 1  AMERICAN  FALLS  INTERNATIONAL  BOARD.  llPF) 

MACROPHYTES i  ILNTHOS )  F1SHI  PHYTOPLANKTON)  ZOOPLANKTON)  ALGAE)  CLAOOPHORA) 
N0TR0P1S  AThERINOIGES)  GAP.MARUS)  GASTkcPOL*)  MYklGf HYLLUM)  FOTANOGETOM) 

FUKDULUSi  HABITAT) 

2726 )  6CC0EtA4T3) 

37  BEETON,  ALFRED  K.J 

STATEMENT  OK  POLLUTION  ANL  luTkuPhiCAT ION  OF  THE  GREAT  LAkESl 
I  I  THE  LAKE  ERIE  INTERNATIONAL  JElPuKT  PROJECT  PRE-FEASIBILITY  TECHNICAL 
REPORT  1 671*  Ppili-iil) 

ALGAE)  PhYTUFlANMOK)  FISH)  ZOOPLANKTON)  BENTHOS)  EUTROPHICATION)  WATER  QUALITY) 
PE  IF  ON  Y I  OK  P.ARINUS)  ALOSA  PSEUOOHbkENGLS)  HEAAGCNIA)  NYS1S  REL1CTA)  PONTOPORtU) 
MELCSIRa)  UIapTOPUS)  E  UK  Y  T  Lr.uk  A  )  AST  ERILNELLA)  CYCLLTEUA)  SALNb  SALAR) 

COMMERCIAL  FISHERIES)  STUoSTeUlONj  TOTAL  LISSOLVED  SOLIDS)  BUSHINA ) 
STEPHANLDISLoS)  APhANI ZuMENON )  SuhlZtlnAiX)  CLADOPHORA)  ABUNDANCE)  C0RE60NLS) 
CHICK  lets*  TOTAL  NITROGEN)  ORGANIC  PHOSPHORUS) 

2317)  GC0DE1 )  GCO0E2)  GCOuEii  GCODcN)  GCOOES*  GCOOE6) 

38  BEFTCN*  ALPKEL  N.)  TURK*#  BYRON  G.)  BkLCrS*  ARTHUR  S.)  IObERS*  JAMES  A.) 

INFLUENCE  OF  ENLRGY-R EL AT L C  EFFLUENTS  OK  GREAT  LARES  ZOOPLANKTON) 

(197ST  PRuL  EKO  FEDERAL  CONr  OK  Im  GrEaT  LAKES  INTERAGeNCY  COMMITTEE  ON  MARINE 
SCIENCE  AND  tNGlNct  RING  OF  IhE  FEDERAL  CUUNLIL  FUR  SCIENCE  AND  TECHNOLOGY* 
PPA32-A37) 

ZOOPLANKTON)  DISTRIBUTION)  COMMUNITY  STRUCTURE) 

CS-F  CS-P19  71 )  GC00E1 )  GCGOkt)  GCOOE3)  GC0DE4)  GCOOES)  GCOOE6) 

39  BELL*  GERALD  L.) 

CHARACTERISTICS  OF  THE  OSkEGu  RIVER  PLUMt  AND  ITS  INFLUENCE  ON  THE  NEARSHURE 
ENVI  RONF.tNT  ) 

(1978)  US  DEPT  LF  COMMERCE  NUkA  TECHNICAL  MEMORANDUM  ERl  GLERL-22*  TAP) 

PLUMES)  HARBLRS)  SEDIMENT  AT  ION )  CHEMILAU  LUMPUSITIlN)  SEDaMEnT) 
US-CN-TM-tRL-GkEkL-22)  GCUUt SU3T A )  GCU0LS03) 

ION  AND  SUSPENDED  MATERIAL  CONCENTRATIONS  HERE  RELATIVELY  HIGH  IN  THE  OSWEGO 
RIVER  AS  CONFAREO  TO  LANE  ONTARIO  BACKGROUND  LEVELS  ANC  GENERALLY  DECREASED 
RAPIDLY  THROUGH  OS. EGO  HAGbuK.  Must  of  thl  variables  mu  conservatively*  with 
GRAUFNTS  SIMILAR  TO  THOSE  OF  SPECtFiL  conductance,  there  were  indications  of 
LOADING  OF  NOTRsENTS*  CHLORIDE  *  CHEMICAL  OXYGEN  DEMAND*  AND  VOLATILES  OTHER  THAN 
FROM  ThE  RIVER.  HOWEVER*  OXYGEN  DEPLETION  WAS  NOT  A  PROBLEM  IN  ANY  AREA. 

SPECIFIC  CONDUCTANCE  SHOWS  THAT  9C*  OF  THE  DILUTION  OCCURS  WITHIN  3  KP.  TO  ThE 
NORTHEAST  AND  2  KM  TO  ThE  WtST  Of  THE  HARBOR  ENTRANCE.  TR ANSMlSSOPETIG  PROFILES 
wERF  USED  TO  SUPPLEMENT  THE  CHEMICAL  AND  TEMPERATURE  DATA.  THEY  CONVENIENTLY 
DETAIL  THt  PLUME  STRUCTURE.  ThE  PREVAILING  NEARSHORE  CURRENT  DIRECTION  IS 
NORTHEASTWARD!  HUwEVEn*  PERIODS  OF  NOFIHbARD  AND  WESTWARD  FLOwS  WERE  OBSERVED. 
PLUME  CONFIGURATIONS  VARIED  IN  RESPONSE  TO  STREAM  FLOW*  Pkfc VAILING  LONGSHORE 
CURRENTS*  AM  CURRENT  VARIATILNS  RELATED  Tl  CHANGES  IN  NINE  DIRECTION  AMD 
VELOCITY.  DURING  LAU  SPRING  AND  SUMMER  THE  RELATIVELY  WARMER  FLUME  TENDS  TO 
SPREAD  OVeR  The  COULtR  lam  wrTER  WITH  ACCOMPANYING  LANE  WATER  INTRUSION  OVER 
THE  HARBOR  BOTTOM*  WHICH  COMPLICATES  SEDIMENTATION  PATTERNS.  IN  LATE  SUMMEk  AND 
FALL  Th(  RELATIVELY  COOLER  nIVEn  WATER  TENDS  TD  PLUNGc  BENEATH  THE  LAKE  SURFACE 
AT  OF  NEAR  THE  HARWUR  eNTRahLE.  SUSPENDED  MATERIALS  VARIED  WITH  THE  RIVER  FLOW. 
OUflkG  LLw  FLOW  PCRILOS  ThlSE  MATERIALS  ARE  OEPOSITEO  IM  ThE  HARBCR  ON  EITHER 
SIDE  OF  ThE  CHANNEL  AND  IN  IHL  PLUME  Anea  ADJADENl  1C  IhE  HARBOR.  MATERIALS  WllH 


Mia-  CUNCENlAfclKNS  UP  OK  ANg  CKLASE  AhC  ClHlR  ORGANICS  EXERI  *  DELETERIOUS 
EFFECT  CK  ThE  LOCAL  Eh V 1 RohNL  NT »  PRIMARILY  THROUGH  0X10AUUN.  DREDGING 
CPfR AY  1  LNB  KlSUSttNU  Su)L  HAHuAiSi  WHKM  ARC  THEN  RE D 1 S TR IBUT (0 .  DREDGED  SPOIL 
life  PC'S  1  TEC  ORP  Shull  PnCUUC  t  S  AM  wlOlllLNAL  IMPACT  ON  The  DeePLF  EOT  ION  Ilf  THL 
LAKE.  SEDIMLMS  OveWYING  ocuRuCk  OuTSKe  1  Mfc  hARbOR  BERP  OFTtN  USS  THAN  2.1  CH 
IN  THICRNciS.  1  MR  CGMliMlL  fcffl CIS  LF  LDNGSHQRl  AND  WAVE  GENERATED  CURRENTS  TEND 
TO  KEEP  THE  MAlENlAlS  MOVING.  PARTICULATES  DEPOSITED  BELOW  THE  WAVE  BASE  PRIOR 
TO  STRATlf  KATUN  ARE  ESSENTIALLY  SEPARATEE  FROM  THE  EFU1MN1CN  BT  THE 
DEVELOPMENT  OP  A  ThEKMOCLiNe.  M.GVt RENT  OP  FINE  PARTICULATES  OVER  A  THERHOCL1NE 
SURFACE  PROVIDES  A  MECHANISM  BY  WHICH  THbSt  MATERIALS  ARE  KEPT  IN  SUSPENSION  ANO 
WIDELY  DISTRIdUTeC! 

40  BENNETT*  JOHN  R.; 

A  MODEL  OF  LANE  ONTARIO'S  CIRCULATION! 

11977)  IFYGL  B  ML  2i*  PF3b -AS; 

MATHEMATICAL  MODUS)  CurRENTS!  TtMPEPATOREl  LITERATURE  REVIEW! 

IFY-E21;  SCOOtS i 

41  BENNETT*  JOHN  R.> 

THERMALLY  DRIVEN  cANt  CURREN1 S  DURING  THE  SPRING  AND  FALL  TRANSITION  PERIODS! 
(19711  PROC  i9Th  CuNF  GREAT  LAKeS  RES  1AGLR*  P  R53S-199 ) 

CURRENTS!  Thermal;  MATHEMATICAL  MLDELs;  STRATIFICATION!  thermal  BAR! 

MESOLIP.NION;  UP  WE  LL 1 NG  | 

IGF-C1A-1971 !  Gt UDEi! 

A  NUMERICAL  MODEL  IS  USED  lU  STuDT  THERMALLY  DRIVEN  LAKE  CURRENTS  DURING  A 
PfRluD  WHE.N  ONLY  PART  Or  t  LAKE  IS  STaAUPalO.  T Hi  MODEL  PREDICTS  THAT  THE 

motion  is  cuNPiNtO  largely  tl  the  stratified  Region,  there*  a  geostrothic 

CURRENT  PARALLEL  !u  ThE  ShuRt  IS  IhE  DufUNANT  FEATURE.  A  SMALLER  CIRCULATION* 
WITH  UPwLlLING  In  The  shallo.  REGIONS  and  a  broad  zlne  of  sinking  MOTION 
CENTERED  AttLLT  Thc  ISuImERM  IS  PluMD  TO  be  aMPurTAnT  IN  RtClSTRlBUl ING  The  HlAI 
GAINED  THPOUGh  Tht  SURpACt . i 

42  BILL  CM  *  MICHAEL  A.! 

DELAWARE  PARRI  RtVlVlhG  OLMSTED'S  VlSiuNi 

(1979)  CCuAIRA-eXFAESS  SUNDAY  APRIL  1*  1979*  PPI6-2I; 

BUFFALO)  NY,  ReLReATIOH! 

7900 1  GCOut SALT 3S1 i 

43  BLANTON.  JACKSON  0.; 

CHARACTERISTICS  CP  NEARSHORc  CUCLlATIuN  affecting  the  transport  cf  dissolved 
AND  SUSPENDED  MATERIALS! 

(197!)  PRCC  2ND  PELERAi  CuNF  UN  The  6RLAT  LARES*  PP23B-3SC; 

STRATIFICATION!  TrANSPUrT;  CURRENTS)  LITTORAL!  OYE  PATTERNS  !  COASTAL  ZONE! 

US-f CS-PI97S !  GClDLSAL!  GCuDESBe!  GCLOESoM  GC ODE SC 3!  6C0DESC5!  GC0DE503! 
GCCDE5C9 ;  GCQDESCt! 

OETAUS  Of  Tht  CIRCULATION  LN  The  NEAP.SHORt  ZONE  ARE  ONLY  NOW  EMER61N6*  AS  The 
INSTITUTIONS  DEPLOY  CICSeLY-SRACEL  rEIlRDaNG  CURRENT  METERS  FDR  SEVERAL  WEEKS  AT 
A  TIME.  lHtSL  STUOUS  HAVE  Bill-  ClMPLLHNUD  BY  CuASTAl  CHAIN  ANO  OYE  DIFFUSION 
EXPERIMENTS.  A  PRuGrESSIVv  UCTor  DIAGRAM  FCR  CURRENTS  IN  LANE  ONTARIO  CAN 
ILLUSTRATE  ESSENTIAL  UIeRekcNvLS  bLTwLLN  NLANSHORe  CURRENTS  AND  THOSE  FARTHER 
FROM  SHOt.  THE  STKAURiCAUuN  SEASuN  OF  ThE  GREAT  LAKES  IS  CHARACTERIZED  BY 
FREGUENT  UPrELLING  AhD  lUNNktlLINfc  CP  Tht  NEaRSHurE  TMERMUCLlME.  MOST  OF  THE 
VARIANCE  UP  CURRENTS  IN  The  McARShORE  ZOncS  OCCURS  DURING  A  FtRICD  OF  3  DAYS  OR 
MC  RE »  AND  THt  aCCELERAIcO  RATt  UP  OlSPtRSICN  CF  DYE  PLUMES  IN  SHIFTING  OR 
REVERSING  CURRENTS  HAS  Been  DOCUMENTED.  FUR  POLLUTANTS*  SEDIMENTS*  AND  OTneR 
FLOAT  ABIES*  A  DIRECT  CONTRIBUTION  CAN  BL  MAOt  AS  TO  HOw  THE  TRANSITION  ZONE 
AFFECTS  TRANSPORT.! 

44  BLANTON*  JACKSON  l  »J  MURTHY*  C.  RAJ; 

OBSERVATIONS  IP  LATERAL  SMEAR  IN  ThE  NEARSHORE  ZCNt  OF  A  GREAT  LAKE! 

(1979)  J  PHYSICAL  OCEANOGRAPHY,  9 19 ) 1 tfcO-tbi ! 

CURRENTS)  COASTAL  ZOMe!  wlhCi 
CAN-CC1 V-CR-7!  GCOLLS! 

OBSERVATIONS  OF  CURRENTS  AufcuSS  A  NE* RShuRt  ZONE  FROM  2  10  fc  KM  OFFSHORE 


I  MO]  C  A  T  t  lHAl  UNS1EADY  LUNGSHOkt  HU*  AM  UKKUl  REVERSALS  IN  fit*  IRi  USUALLY 
ACCUHkAMLO  BY  LARGE  VAtLES  Ok  LAltkAl  Sititi.  THESE  VALUES  0F1EH  APPROACH  AND 
MAY  IlCIft  lClERR-9)  SEC(EXP-l)*  NtAk  l*t  VAlOE  Ik  THE  CiiolUtS  PARAMETER  At 
MID-LAT  I TUDC  •  AT  11M.ES  ahfc  ki  lAlERAt  Shu  IS  HIGH#  OTHER  TURBULENT  PROPERTIES 
Stew  AS  VARIANCE  Al  A  POiM  ARE  ALSO  HIGH.  Ini  VARIATIONS  Ok  LATERAL  SHEAR  ARE 
HIGHLY  TEMPURA*  tM  CAN  it  JuALl 1  AT  I VEL Y  RELATED  TO  Thi  CYtllS  OF 
CYClDNE-AMICYClUNi  ACTIVITY  IN  1  hi  AM. A.  HIGH  SHEAR  VALUES  USUALLY  DC  NOT 
COINCK'i  a  IT  H  HUM  *1NDS*  PUT  AM  USUALLY  Re.ATEL  TO  THE  INABILITY  Of  THE 
NEARSHORE  CURRENTS  It  ADJUil  TC  A  SLbkLY  VARYING  RIND  REGIME.  SIMPLE  MOMENT UN 
ARGUMENTS.  SUGGEST  THAT  THE  TIME  FCk  ADJUSTMENT  DECREASES  AS  GATE  R  DEPTH 
NEAPSHORE  DeCrEASIS) 

48  HUtt  JtHN  l.| 

IVGNEHATALtAE  Ok  gESIERN  NEa  YykN.  1{ 

(1956)  PAPERS  Ok  THE  MICHIGAN  AUADEkY  Ck  SCIENCE*  ARTS*  AND  LETTERS.  VCL.  61* 

Pk.  3-19.) 

ALGAE)  lYGNENATACEAE)  NY)  CHtOR  uPHY  T  A )  Sk 1 RLGYRA)  IDENTIFICATION) 

6969)  GCLUE5A913S* j  GOODt  SAhUSc  )  GCC0e9G5l ASi ) 

48  BCCSCR •  J.  GtORGE ) 

SEASONAL  AND  VERTICAL  DISTRIBUTION  Of  l OuMANKTUN  IN  LITTLE  SODUS  BAT) 

(1979)  RICE  CREEN  BiULUCICfct  FlELu  SlAUwN  BULLETIN*  1(1)166-79) 

ICDFLANrTun)  UtSTRlBOl tONJ 
NY-OOS-fi 1979-S )  GCQ0E5D3) 

47  BOLSENGA*  SlAMfY  j.) 

TOTAL  Alt r Uu  OF  Gat  AT  LANES  ICE) 

(1969)  WA1ER  NESuURCLS  REMAKE*.  VUl.  5.  NO.  5.  PP113E-11S3) 

ICE  -  SNOa  kHTSIC al  PPUPiRUESJ 
1961 )  GCOutt  * 

THE  TLTaL  Al  bt DU  Uk  VAatOUS  TYPES  Uk  lU  CuMMCN  TO  THE  GNEaT  LAnIS  RANGED  FhCiF 
1(1  TCP  CLEAR  ICE  Tu  96.A  PO*  SMB  tCt  Al  SLLAk  AlTITUUES  kANGING  FROM  32  10  9U 
DEGREES.  LRPLANATiUNS  ARE  GlvtN  Fur  SIMILARITIES  BcTaccN  The  ALBEDC  OF  PANCamE 
Oil)  AND  SlUSH  Luru  *Lt  (».!)/  ANU  slush  19ji)  AND  brash  ICF  (9il) ) 

48  BOLSFNLA*  STANLEY  J.)  HAGP.AN*  JOHN  t.l 

ON  TFk  SELEUTlUN  L)  RcPRiscnTATIVE  STATIONS  FUR  IhlESScN  RUVGCN  NETWORKS  Tu 
ESTIMATE  LARf  OMAR  1L  OYcRaAT  Er  PRE  C  i  k  I  T  A  T  1  ON  > 

(1975)  IFlGL  b  NO  lc*  PPM— OM 
PRECIPITATION)  FCRtC ASI 1NG)  METhuuS) 

IFY-BIfc)  UCUUES ) 

40  BONMAN-CAMIR,  GRAlME)  THOMAS*  JOHN  h,* 

NUMERICAL  CaLLOIaTIuN  Or  STEADY  alNt— DRIVEN  CURRENTS  IN  LAKE  ONTARIO  AND  1  HE 
RCCHkSTEk  EMBATMENT) 

(1973)  PkuCt EeINGs*  1 6Th  CUNrtRPNLc  CR  GatAl  LAKES  RESEARCH*  JNT ERNAT 1LNAE 
ASSOCIATION  FUR  GREAT  CAKES  ReSEaRCM*  FP.  690-662) 

MCDEL  MODUS)  LURklNlj)  A. NO)  MATHEMATICAL  MODELS) 

GCODEt )  GC00E5C2*  GCuDttCS)  SUbt) 

A  NUMERICAL  MUUEt  BASED  UN  SHAllua— l ARt  THECRY  IS  USED  TO  PREC1CT  THE 
THRik-DIHENSlUNAt  PATTERN  OF  S1EA0Y  a IND-Dk 1  YEN  CURRENTS  IN  LAKE  ONTARIO*  AND  IN 
MART 1CUL AR  IN  THE  ROCHESTER  EMBATMENT  UNUER  alNTER  CONDITIONS.  THE  SHALLOG-eAKE 
THEORY  IS  VALID  BOTH  In  NEARSHORE  REGIONS*  SUCH  AS  THE  ROCnESTtR  EMBATMENT*  AND 
IN  THE  CEEP  CENTRAL  FCkTICN  UP  Tnt  LANE.  THE  MODEL  PNED1C1S  THE  Fill 
THRIE-CIMeNSIONAL  VtlOCil Y  r*ELO*  ghILH  »S  INDISPENSABLE  IN  CONSIDERING  HASS 
TRANSPORT.  IN  OtEk  GAltk*  The  RESULTS  ARE  )N  CLOSE  AGREEMENT  gITH  RESULTS  OF 
MODELS  BASIL  ENTIRELY  ON  The  VERTlCaulY  INTeGRAIEu  EUUATIONS  OF  MOTION.  FOR  THE 
PREVAILING  alNU  OUT  LF  Ink  atSl>  THE  STRONGEST  CURRENTS  ARE  CUNCEKTRAltO  IN 
COASTAL  JETS  PLUaING  gEST  TU  LAST  ALONG  THE  NwRTh  ANl  SCUT*  SHORES  OF  THE  LAKE. 
THE  SUuTheRN  COASTAL  JeT  FOLLOWS  IHL  SHORELINE  IN  THE  EMBATMENT  a  IT  H 
CCNSlDtMBll  SPREADING  IN  uRuSS-SttT  KNAl  AREA.  RETURN  f  LC*  TC  THE  REST  OCCURS 
IN  TM  CENTRAL  par)  CP  THE  lake  FRO)  it  M  BleCF  ThE  SURFACE  TO  THE  BOTTOM.  THE 
PATTON  OP  VERTICAL  VELOCITIES  Shl»s  ThL  sTnuNGEST  UFaEELING  ALONG  THE  NORtHEAST 
SHORE  GllH  DUhNhELLlNG  UCLURNING  AtUNL  THE  SOUTHERN  SHORE)  IH  THE  EHBAVNBNT  The 


STRONGEST  DORNrELLING  CCCOrS  ABOUT  H  kM  RPC 'M  SHORE.  *  MORE  COMPLICATED  PATTERN 
IS  PffOiCUl  PC*  .INC’  uuT  OR  ThE  SULlh.  LUkkeNl  NAGMTODES  ARE  SIMILAR  10  THOSE 
R  Ok  A  VEST  >1M  NtAk  1  he  SUkrACt.  R  La  iHt  SOuTh  blho,  HOrEVER,  CURRENT 
MAGNITUDES  UkuR  ORR  RAPIDLY  RITh  INCREASING  DEPTH  AND  The  1  LI  AL  VOLUME  TRANSPORT 
IS  SMALLER,  DISTINCTIVE  GYkeS  OCCUR  AT  IHE  NORTHEASTERN  ANC  SOUThreSTEBN  CORNERS 
OR  1 ht  LAKE  AT  20-90  P  BclU  THE  SURFACE.  IH  THE  ENBAYMENl,  RtLAT 1 VEEY  STRONG 
UPkELLING  UCLURS  ABuUl  1C  KM  PkO P  SHORE  AND  BE  LOR  2C  M  VELOCITIES  1HDJCATE  kATER 
MOvEMEM  T  IMC  T  Ht  LMbA  YMENT  .  RESULTS  ARE  1H  REASONABLE  AGREEMENT  WITH  THE 
LIMITED  N1NUR11ME  CCkRtNT  DATA  AVAILABLE  AND  THE  OBSERVED  BEHAVIOR  Of  THE 
GrhESEl  RlvEk  PlORiE  Ruk  REST  AND  SOUlH  klNDS  HAT  BE  ROUGHLY  PREDICTED  ffcOH  ThE 
NODE l ,  | 

80  BCPEMAM.  JOHN  6.,  ED; 

CHEAT  LAKES  R1SH  EGG  AND  LaRVaE  lCEKTlf 1CAT lOM  PROCEEDINGS  OR  A  NORKSHOPl 
1 197t  )  OS  R1SH  AND  klLDLlEe  StkUCE,  RFt2Cl 

TAXCNOHTJ  RIShj  EGGS;  LARVAE;  SPECIES  DIVERSITY;  1DENT1R 1C  AT  ION i  RESEARCH; 

NUCLEAR  PURER  GENlkAT  1NG  STaUOnS;  BIBLIOGRAPHY; 

US-IF-Ol;  GCui/ti ;  (.CCOEi;  GC0DE3I  GCODcn;  GCCDE5;  GC0DE6; 

bi  bcrgmahn,  ore; 

THE  ERRECT  UR  TENPEkAlORE  AND  BODY  SUE  OR  ELECTRON  TRANSPORT  SYSTEH  ACTIVITY  IN 
RREShhaTER  IUwPl AnkT On ; 

( 1 S7b 1  CAN  4  ZOOLOGY  Sole,  fill  «634-fc92» 

oxygen ;  zuuRlAnrion;  HYS1S;  limnocalanus;  oxidation;  TEHPERATuRE;  length; 
paThehaTical  nuuelS; 

7937  ;  GCCOEt; 

THE  ELECTRON  1RANjH0*1  SYSUM  ItlSI  ACTIVITY  IN  MYS1S  KELICTA,  L 1 NNOC AC ANUS 
HACRURUS.  AND  SORRACE  luOr LANNT UN  rAS  PtAsOkED  BY  RCLLOolNG  THE  RATE  OR 
REOLCTICn  UR  CYTLCHRCR.E  C  IN  Tnt  RktSINCt  UR  N  ACh,  SUCCINITE,  UR  NADPh.  The 
STEADY-STATE  NlNETICS  INDICATE  THAI  NaURh  la  LAICIZED  BY  A  DIRRLRENT  ETS  PROP. 
NADH  ANU  SUCCINATE*  AND  HURt  ThAN  ONE  SYaUM.  HAY  EaIST  RUR  ThE  OXIDATION  OR  NaUh 
AND  SUCCINATE  IN  SUkRACl  2  OOr  L  an*.  I  UN .  Thl  NaDRH  Re  jUIRING  ETs  PUNCH,  BECAUSE  UR 
THE  HIGHER  MCHAELIS-R.cNTEn  CONSTANT,  FNeSUABLY  DuCS  NOT  REDUCE  CYTOCHKUMO  C  IN 
vivr,  IS  PMcEABU  t<.GlVALEM  TO  Tht  P1C*uSIHaL  nALRH, REGUtRiHG  ETS  FRUR 
VERTEBRATES  AND  INSRCTs  USeD  IN  IHt  Dt 1 uXi ► IC ATI  ON  UP  ORGAN ;C  COPPuUhDS,  ETS 
ACTIVITY  IS  AFFECTED  bY  BOTH  ENVIRONMENTAL  TEMPERATURE  AND  SIZE  OE  THE  QkbANISH, 
RITH  E N V IRuNPt N I AE  I tMPekAT ORE  ArRcOTiM  BOTH  ThE  TOTAL  ACTIVITY  OF  ThE  ENThALPV 
01  ACTIVATION  UR  The  SYSTtM  .LARGER  ORGANISMS  HA V t  A  LGReR  ACTIVITY  PER  UNIT 
■EIGHT  CCMPAAtD  RITh  SMALLER  ANIMALS.  btCALSE  THE  ERRtCTS  OR  TEMPERATURE  AND 
SIZE  ARE  ROUGHLY  S, MILAM  EC *  NADPH  OXIDATION  AND  NADH  OR  SUlCINATE  OXIDATION, 

THE  RATIO  OE  NADPH  Tl  cJThER  NAwH.  lr  SllCINATE  0N1DATICN  hay  be  A  USEFUL 
INDICATOR  UR  EXRCswRt  To  TuXiC  ORGaNIl  COMPOUNDS.; 

82  BOREN,  VAUGHAN  T., 

PLUTOnIUN  ANC  AMERICIUM  CONCENTRATION  ALONG  R*ESh  rATER  ROOD  CHAINS  OF  THE  GREAT 
LARES,  U.S.A.; 

H97ST  WOlDS  HOLE  UCIANUGNAPhIC  INSTITUTION,  REPORT  COO-aSBE-b,  PP.  1-191 
PLUTONIUM;  AMERICIUM;  FOOD  *EBS1 

GCCCEI;  GtuLlil  GCCOUti  GDUuEN;  GCuOESl  GLCDEtl  50S31 

83  BOREN,  VAUGHN  T.; 

PLUTDNIIR  ANU  AHEklClLM  CONCENTRATION  ALuNG  FRESH  RATER  ROOD  CHAINS  OF  THE  GREAT 
LAKES,  U.  S.  A.; 

C 197 E I  RDuCS  HOLE  UCE ANlGR APHlC  INSTITUTION  REPORT  C00-3E66-1A,  RH5  «  TABEtS, 
MAES,  ANC  FIGURES; 

PLUTONIUM ;  AMERICIUM;  chemical  COMPOSITION;  SEDIMENTATION;  RADIATION; 

radiometers;  rater  duality;  fish; 

Rh;  GCOOtc;  GCODESI  GC00E7; 

GENERAL  SUMMARY  OR  PROGRESS  197S-1976; 

84  BOYCE,  FARRELL  M.l 

PROCESSES  AFFECTING  THE  DISTRIBUTION  OF  SULlbLE  MATERIALS  INTRODUCED  FROM  A 
GREAT  LARIS  SHuRElInE i 

<19731  1 JC  RrUC  UR  A  ■ORKSHuE  UN  RATE*  CUaLITY  ANC  LAND  USE  ACTIVITY,  RR22W»CI 


SHOFt  MCCtiScS)  DIFFUSION#  CORulNTj  tlbl  I  CGRAF  HT  i 
lJC»t(3i  GCULE1)  GCGDEi)  GCLUEi)  GCOUM  tc utitif  GC0DE6) 

FGllOklNt  A  ttRitF  ulSCusSiON  OF  A  LAAC-t  LANE'S  RESFuNSES  1C  HETE0R0L0G1CAL 
FORCING#  1  H)  COASTAL  BOUNDARY  LAYER  IS  CESLRlfED.  1HE  FRoCESS  OF  TURBULENT 
OIFruSICN  IS  OUTLINED  PROF.  BOTH  THtORETlCAL  AND  EAFERIREnTAL  POINTS  OF  VEER  AM) 

IS  CESC#lBtD  IF  TERNS  Of  LAKE  CTKaMCS  FnOP.  LOCAL  10  BASIN  MICE  SCALES.) 

M  ecrcif  farklll  *,t 

THE  ThERNAL  SUulIORE  AND  HtAl  CONUhl  ON  LAKE  ONTAR1U#  PRELIMINARY  RESULTS) 

(1L7B )  1FYGL  b  NO  V#  PPIV-VA) 

THERMAL {  HEA1  BOOLE  1 )  1FYGL#  RESEARCH)  CARAUA)  REASORtHEHT) 

1FYC-BM  GCQDEl) 

68  BOYD#  JANICE  L.)  EaDIE#  BREAK  J.i 

EVALUATION  OF  O.S.  IFYGL  CHEMICAL  DaU  AT  Tht  RASTER  STATIONS) 

C  1=577 1  1FY6L  t  KL  El#  PFVV-bl) 

ChFFISTRY;  DaI  A  FROCLjSING)  NEASURtPEKl) 

1GY-BE1)  GCCOE Si 

57  BMNKnLRSI#  RALPH  G.) 

ALOAT1C  GL lbwLHAET A  RECuRLLu  PRLN  CANADA  AND  THE  ST.  LarKENCE  GREAi  LANES) 

( 1 V?t I  CAnaCa  INSTITUTE  OF  OlEAN  SCIENCES#  FaCIFIC  MARJNt  SCIENCE  REPORT  7b-V# 
L'NPOBL  I  SHED  F.ANOSLR  1  FT#  V VHP  ) 

CLUCCHaEIA)  ANNELIDA)  LUMbRluOLlOAt)  SI  YLGDR  ILLS  )  TUB  IF  1 C 1  CAE  )  KAEDEDAE) 
lOblFEX)  L lFiNLOklLLS )  FELOSCULEA)  POlAHLTnRIX)  BRaNCHIORA)  ALlOORILGS)  TAXONOMY) 
CAN-ICS-PNSR-VB-V)  GLuLEt  i 

58  PPL*  KENNETH)  ENjCnSON#  JANES)  ROUE#  BlfctiAM)  PETERSON#  0AV1D)  S1RGNS#  LEGRLE ) 
THGF.AS.  C  A  V  i  L  )  ThCNPSoh#  Si  ELEN)  MlCHAtL  V  E  PRASKAS  ) 

AN  ANALYSES  Lr  1  Hi  EnI  ERNA1 j  lNA  L  tkcAl  lAnLS  LEVELS  BOARD  REPORT  CN  REGULAUUN 
DF  GF  £  A 1  laRlS  »  aUR  LLVtLS  -  SHIRE  PRoFENlY  AND  RECREATION) 

(JWtl  LNiLiAiJlY  GF  bISCIHSIN  -  HADiSCM  lNSlITGIi  EGA  ENVIRONMENTAL  SJGUtSi 
kAUX  LEViLS)  SHORELINE  PRUTcCIIlN)  EFoSEgN)  LAND  LSF)  REGULATION |  RiCREAlEuh) 
Rl-LUS-iV)  tCcLEl)  GCulEZ)  GCDgES)  GCLD'EV)  GCULES)  GCCUEt) 

89  NR  CkN  ,  FLSSLtL  h.) 

THt  L.S.  GtUl 0G1C At  SURELY  Or  THE  GrcAT  LARES  BASIN) 

IJV72)  PRuC  ESI  FEGEFAl  CDNFcRENhx  ON  lMt  GREAT  LANES#  PP2L~Bb) 

US)  GEGlCGECAL  SLKEtY)  REGULATORY  AGENLT )  NAMING)  UiEOGRAPHY)  RESEARCH) 

PROGRAMS) 

US-f CS-F1V72)  lCCGEa)  GCuDl2)  GCOutS)  uCDDEV )  GCGOtSi  GCODit) 

The  LS  CLLLLOJCAL  survey  LARE  INK  BEING  BY  CONGRESSIONAL  ACT  ON  PARCH  1#  187V. 
RllH  Hf SPoNSEVELiTY  for  LLASSEFYENb  THE  POfcllO  0A..DS  AND  E  NAP, EKING  ThEIK 
GEOLOGIC  SULCTgRc  AND  MNtRAD  RESuGRCtS.  UNDER  TnlS  BROAD  CHARTER  THE  SURVEY'S 
bC*R  NCR  AM  *UAC HE S  The  FIRST  CEMuKV  RARN  nETH  RAP10LY  EXPANDING  COVERAGE  ON 
R1NERAL  RESuGRCtS#  TOPOGRAPHY#  SURFACE  AND  SUBSURFACE  GEGlOGY#  AND  HATER 
RE  SOURCES.  IN  THE  GREAT  LARES  BASIn  Tht  SURVEY  HAS  RAPPED  ABOUT  «CX  OF  THE  AREA 
IN  STANDAkD  3  lit  OR  1S-F1N01E  TOPOGRAPHIC  .CACR ANGLE  FORMATS.  NAPPING  OF  lHE 
RtHAININL-  IS  EXPECTED  To  Efc  CCHPLtTED  BT  EV7s.  lHt  SURVEY  CCNTiNLtS  ITS 
A  S  S I  S  S  M  F  M  LF  T  Ht  -OF  r  AO t  AND  UNDERGROUND  GAlER  RESOURCES.  RNUkLEDGE  AND 
INVESIIGAIIVC  UAHN&UintS  APPLICABLE  lu  A  HOST  OF  HYDROLOGIC  PROBLEMS  FLLr  PROR 
The  RESEARCH  PRUGFAM.) 

80  BRCkN#  TOMMY  L.) 

ECONOMIC  INFECT  OF  Nt»  TORN'S  GktAl  LANES  SPuRT  FISHERIES) 

(1V77 I  J  GNEAl  LANES  RES  1 U-l I « lfcWte. I 

PISHING)  EC UN DRIES)  IMPACT)  FISHERIES)  RECREATION)  SALRONIDAE)  NY) 

GCCDIR)  GCuEES)  GC0UESAR13)  GCCDE7) 

NF »  YCRn  SUH  HAj  BURNED  DillGcMuY  DURING  THE  PAST  B  YEARS  TO  PLAN  AND 
EST/BlISH  A  SALHUNED  SF0R1  FISHERY  ON  LAnES  ERIE  And  ONTarXC  THAT  hOULD  PROVIDE 
THE  FINE  of  RECREaI.ONAl  LPPDRTUNETUS  ENJOYED  BY  OFFER  GREAT  lANES  RcSiUlNTS  OH 
EAKt  MLHiGAN#  AND  ONE  TnAT  bUULO  HAVt  SIMLA*  POSITIVE  ECLNOMC  1HPACTS  ON 
CCASTAL  CuMF  UNITIES.  ALThUUhH  Nt*  TURN'S  GREAT  LAKES  SALNLMD  FISHERIES  ARE 
STILL  IN  1 nt ik  DEVtkuPMlhl Al  STALLS,  iHESt  FISHERIES  HAVE  BEEN  PUFULAk  bETH  THE 
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Sim'S  ANGLERS*  AND  NOT  ABlt  ELONOnlC  1NPALTS  HAVE  ALREADY  BEEN  01SCERNED.I 
«1  SAUCE*  JAMS  F.) 

GREAT  LAKES  nONlTuKlNG  AM,  SURVEILLANCE; 

11977)  GlbSCN-HALuONALU*  NURK**  eDUCF*  GREAT  LAkcS  SURVEILLANCE  AND  HON1TORING# 
UC*  P9-11) 

HATER  OOIL11Y)  HOMTCRlNG;  RtGuLATiOR; 
lJC-RO-P7fcj  GCGDEt ) 

62  BRUCE*  JANES  P.; 

GATE  R  PUlLCUON  AND  The  ROLE  OR  THE  CANaUa  CENTRE  FOR  1NLANL  HATERS; 

09701  CANAllAN  GEOGRAPHICAL  cOuKKAL.  PPA6 E-.SSJ 

HATER;  POLLLUOM  CANADA  CENTRE  FOR  Inland  haters;  cu  rollltion;  regulatory 
AGENCY;  RESEARCH; 

zoei;  gcoder;  ccoutb; 

63  6RUNK*  IVAN  H.; 

HYDROLOGY  of  LAKES  ERIE  ANU  UNT Ak u, ) 

11969)  L  uF  N1  GREAT  lArlS  RES  DIVISION  PRuC  7TH  CONE  GREAT  LAKES  RES*  F2C S-E16) 
HYDROLOGY;  FkECIFITaTION;  rivers  ;  tVAE oration; 

IGR-C7-19E9)  GCCDE9)  GCuDES* 

A  study  of  7 HI  HYDROLOGIC  LHAkACTEk I S TICS  UF  THE  ERIE  AND  ONTARIO  BASINS 
INDICATES  SIGNIFICANT  DIFFERENCES.  IN  The  ERIE  BASIN  ONLY  ABUuT  1/3  OF  THE 
PRECIPITATION  bECuHES  STREANFLUa  -  AFFaREKTlY  The  LUhEST  RRCPCRTICN  FOR  ANT  OF 
The  bREAT  lakes  BASINS.  IN  1  hi  LNTAKIU  BASIN  THE  STkE AP.flOH  IS  EGIIVALENT  TO 
APPRtXIUTclY  1/2  CF  The  PRECIFITaTIUN.  n  APFEARS  1  HAT  FACTORS  OTHER  THAN 
CURATE  ARE  RcSFdHSiBLt  FOR  ThiSl  DIFFERENCES  IN  HYDROLOGIC  CHARACTERISTICS* 
THERE  IS  A  LARGE  VARlAlluN  A NONE  Tnt  VA>iuLS  RIVEk  BASINS  HHlCh  DRAIN  INTO  ERIE 
AND  CKT  klu*  AND  ALSl  IN  The  NORTHS  Cl-  Thl  YEAR*  IN  THE  PERCENTAGE  OF  Tht 
PRECIFITaTUN  rhILH  FLO.S  INK  THE  LAKES.  Tht  NCNTnLY  EXDEPES  FOR  ERIE  RAHGt 
FRCP  7t I  IN  PARCH  TU  ONLY  BE  IN  StrTtPBEK.  FOR  ONTARIO  The  VALUES  ARE  111  IN 
APRIL  ARC  I7X  IN  AUGUST.  1  He  aATeR  ARlA  Ur  LAKE  ERIE  HAKES  LITTLE  CSNTRIBulIuN 
TO  THE  TC1AL  *aTEF  SUyFlY  UF  THE  GRcAl  LAKES*  BECAUSE  THE  AVEkAGE  ANNUAL 
EVAPLF  AT  1UN  OF  aPPruXINAULY  a9  IR  IS  AbuUT  1  Mi  SAM  AS  THE  AVERAGE  ANNUAL 
PRECIFITATIUN  CN  Ihl  •AHR  SURF  AC i  UF  Tht  LAKE.  The  AVERAGE  NUNlHLY  EVAPORATION 
FRCN  l * RE  Ek IE  IS  LAKUESl  IN  UCluecR  -  AdCUT  6  I/E  IN.  FDR  LAKE  OKTARIO*  Tht 
APFAREM  average  AKNLAL  EVAPORATION  is  BEIblEN  29  AND  30  IN; 

64BUBECK*  FuBERT  C  )  OlPcNT*  GlLLlAf  H.;  DECK*  BkULE  L.l  BaLURIN*  ALTON  L*l 
L1FTCN*  SlfcRART  C.i 

RUNOFF  CF  DEALING  SALTi  EFFECT  uK  IRCNUEUUCIT  BAY*  ROCHESTER*  NEb  YORK; 

11971)  SCJENlE.  VOL.  17 i.  Fri i2F-ii«E * 

URBAN  RUNOFF;  RUNuFF  DRAINAGE)  nOAU  SALT;  SUDIUH  CHLCR1UEI  SALINITY!  RATER; 

2939;  gcOuESle; 

SALT  USED  FOR  DEICING  THE  STRfctTa  NEAR  KOCHtSTER*  NEr  YORK*  HAS  INCREASED  THE 
CHLORIDE  CONCENTRATION  in  IRuNUtuUuil  Bat  AT  LEAST  FIVEFOLD  CURING  THE  FAST  TkO 
DECADES.  DURING  Tht  rINTlR  OF  1969-71  lHt  UUAMITY  AND  SALINITY  OF  THE  DENSE 
RUNCFF  THAT  ALCOPUlATcO  uK  Thl  BCTIUN  OF  ThL  EAY  rAS  SUFFICIENT  TO  PREVENT 
CUPPUTt  VERTICAL  P.1X1NG  CF  1  HE  BAY  DUnING  T Hi  SPRING.  CCHPAKlSON  rITH  1939 
C0NUT1CNS  INDICATES  ThaT  The  FekIUD  Of  SUHHER  STRAT IF IC AT  I Ch  HAS  BEEN  PROLONGED 
A  NONTh  BY  THE  DENSITY  GRADIENT  lKPCSEL  BY  THE  SAlT  RUNOFF; 

68  BUCKLEY*  JuHK  l.;  DAVIES*  TUDOR  T.* 

the  (nvirckpektal  protection  agency's  rule  ik  great  lakes  research; 

(1972)  FRlC  1ST  FEDERAL  CUNr  ON  lFt  GREaT  LAKES*  FP7E-61) 

LS)  REGULATORY  AGENCY)  ERA)  RESEARCH) 

0S-FCS-P197a )  GCCCE6) 

66&DEHLER*  EDVARD  ...  ED.) 

Gf  Cl  C GY  OF  RlSTERN  NEr  YORK  GLli/EBwCK) 

11916)  HY  STATE  GEOLOGICAL  ASSOC  36TH  ANNUAL  METING*  PPUti 
GEOLOGY)  PALt ONTLLOGT )  KlNeRAkCGY;  NY) 

N Y 6- 3 8 )  GC0DESA9)  GCOULSBi)  GCut E t B9 ;  CCOut SC2  >  GCCDEStl)  GC0DEB03)  6COOE3D9; 
GCGDESDS)  GC0CE9GS ; 


•7  BLEHIER,  tO.AKD  J.) 

THE  HAMILTON  GROUP  Ik  ktSUKN  Ktk  Yu RK) 

0966)  GCOLUGY  Of  RETURN  NE»  YORK  GLlUbuUR*  NY  SUU  GEOLOGICAL  ASSOC  3BIM 
ANNUAL  MEETING,  PP44>40) 

6EG10GV )  P ALEUKl LLUGY  )  NT# 

NT6-38)  GCU0e»A4)  uCCDt5B2) 

SB  BUf PALO  SOCIETY  If  natural  sciences) 

ANTHRGPCLOGUAL  CONTR I BU 11 DNS ) 

(1966)  BUFFALO  SOCIETY  OF  NA1URAL  SCIENCES  BULLETIN  VOL*  2 4*  «#F ) 

MAN)  HISTORY | 

BLF-BSKS-BULL24)  &C0CESA4T3) 

•BBULMEY,  JONATHAN  R)  HA) HE  AS*  ALEXANDER  P} 

WATER  QUALITY  RELATIONSHIPS  IN  The  ONE  AT  LAKES)  ANALYSIS  OF  A  SURVEY 
QUESTIONNAIRE* 

(19741  L  OF  HI  SEA  GRANT  PROGRAM  TECHNICAL  REPORT  NO.  42*  64P) 

NATEP  OLAilT  Y )  COASTAL  ZuNt)  REGULATORY  AGENCY)  OaTA  PROCESSING)  LAND  USE) 
POPULATION) 

US-CS-MI-1R42)  GCODtlj  GCOufcZ)  GC0DE3)  GCOOtR)  GCODES)  GCUDE6) 

THE  HAI NT E NANCE  AND  IHFaOV EHENl  OF  rATER  AND  SHORELINE  QUALITY  ULTIMATELY 
REUUlkE  S  THAT  THE  VARIOUS  GOVERNMENTAL  UNITS  RESPONSIBLE  FOR  QUALITY  BE  ABLE  TO 
PERCEIVE  THE  NATURE  UP  FACTORS  INFLUENCING  CATER  ANC  SHORELINE  QUALITY*  ANO  THE 
CAUSE  AND  EFFECT  RELATIONSHIPS  AHcNfc  iHcSt  FACTORS.  A  QUESTIONNAIRE  SURVEY 
CONDUCTED  AMONG  CSC  GOVt KNP.t NT AL  UNITS  IN  THE  GREAT  LAKES  AREA  HAS  IDENTIFIED 
THE  LEVELS  OF  aATEA  QUALITY  IN  iHt  RESPECTIVE  AREAS*  THE  FEFCE1VEL  FACTORS 
CONTRIBUTING  TO  THE  LtSTROCTIUM  OF  rATER  RESOURCES  ANC  POSSIBLE  SLLUTIOnS  TO  THE 
PROBLEM  CP  Ut  TER1CRAT InG  rATER  QUAcITY.  O'nE-.AY  FREuuENCY  DISTRIBUTIONS 
OBTAINED*  WAStO  UN  IHt  3U(  RESPONSES  Tg  The  CLEST lONNAIhtS*  INDICATE  THAT  IHt 
WA1IR  OUAtlTY  IS  HLOlwh  OR  LOreR  IN  922  OF  Tnt  CAStS.  CHILE  IT  IS  LOc  OR  VERY 
LCC  IN  3!X  UP  Tht  CAStS.  INACcUUaT  t  MUNICIPAL  StkA&t  1 Rt*TF  ENT  ANC  InaOcqUATE 
INDUSTRIAL  EFFLUtNT  TREATMENT  mEFE  lCtNTlFIEC  TO  BE  ThE  MUST  COMMON  PACTUNS 
CAUSING  Tht  DESTRUCTION  UP  cATER  REStURCtS.  THE  PRIMARY  AGENCIES  RESPONSIBLE  FOR 
THE  PAINTtNANCe  UP  RAlcR  GOAL*  T  Y  IN  THE  LOCAL  AREAS  GERE  REPORTED  TO  BE  THE 
STATE  AND  PROVINLIAL  AGtNClES.  ANALTSIS  OF  2-VARiABlt  RELATIONSHIPS  HAVE  BEEN 
HADE  eIIH  A  VI E C  Td  linn  Tht  CHAIN  OF  CAUSAL  FACTORS  INFLUENCING  cATER  IN  THE 
GREAT  LAFES.  CATER  QUALITY  IS  POUND  It  VARY  ClTH  THE  TYPE  OF  LAND  USE  AND 
POPULATION  DENSITY*  DECREASING  riTh  INCREASING  DEGREt  OF  INCuSTKi AtllATICN  AND 
DFCR  LASING  Clin  INCREASING  PqPULAiIUN  DENSITY.  A  CAUSAL  SEQUENCE  P.ODEL  IN  RHICH 
POPULATION  DENSITY  APFcARS  AS  Tht  INTERVENING  VARIABLE  BETcEEN  LAND  USE  AND 
WATER  QUALITY  IS  PRUFOStD*  AND  THIS  SEEMS  TL  CORRELATE  WITH  THE  DATA) 

70  BURNS*  NCI L  M.|  PAShLEY*  ARThgN  E.) 

IN  SITU  MEASUREMENT  OF  SETTLING  VELOCITY  PROFILE  OF  PARTICULATE  ORGANIC  CARBON 
IN  LAKE  ONTARIO) 

(1974)  J  FISH  RES  BO  CANADA  31 ( 3) 1291-247 ) 

IN  SITU  CULTURING)  CAR BUN)  PARTICULATES)  DISPERSAL)  PHOSPHORUS) 

2913)  GCODES ) 

DEPTH  PROFILES  -OF  CALM  aATcR  SETTLING  VtLOClTlES  WERE  MEASURED  IN  SITU  USING 
SPECIAL  IT  CONSTRUCTED  SAMPLING  BOTTLiS.  SAMPLES  WERE  TAKEN  AT  SPECIFIC  OEFTHS 
AND  THE  SETTLING  PkOCESS  IuHMENCEL  AS  SCON  AS  THE  SAMPLES  WERE  TAKEN.  JUST 
BEFORE  RETRIEVAL  OF  THE  BOTTLES*  THE  SAMFlES  WERE  SUBDIVIDED  INTO  UPPER  AND 
LC.EF  PORTIONS  SU  THAT  SiTHING  VELOCITIES  COLLO  Bt  CALCULATED)  THESE  VARIED 
BETWEEN  -C.s  ANC  *2.0  H/OAY.  NET  SETTLING  VELOC IT 1ES . ME ASUREO  aT  ThE  TOP  OP  THE 
TMERMOCLINE  WtRE  USEC  TO  ESTIMATE  NET  StTlllNG  FLUXES  FROM  THE  EPILlMNluN*  THESE 
VARIEO  BETcEEN  “C .074  ANC  *0.331  PHeLES  OF  f HUSPHONOS/SQUARE  METERS/OAT.  NET 
SETTLING  Flux  CAN  DIFFER  FROM  SEDIMENTATION  FLUX  OUT  OF  The  EFIL IFNI  ON  AND  the 
NECESSITY  FOR  A  CLEAR  DISTINCTION  BETkEEN  THESE  TfcO  VALUES  IS  EMPHASIZED.) 

71  CASH*  CAnl  C .) 

CULTURAL  USES  •  DREDGE  l  PitL) 

(1976)  KOSENBERGER*  DAVID  R.  AND  ANDREfc  ROBEkTSON.  EDITORS*  kCRKSMOP  ON 
ENVIRONMENTAt  HAPPING  OP  Tnt  GREAT  LAKtS*  IwC.  F1T3-174) 
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*>  72  CAlKlN,  PARKER  E.) 

LAll  PLFISTCCtNt  HlSlORY  UP  NUR1 HkE  ST  ER  N  Nk.  TORN) 

<196t)  GEOLOGY  OR  WESTERN  NtW  TORN  UlttbUK.  NY  STATE  GEOLIGICAI  ASSOC  BETH 
ANNUAL  MEETING*  PPSe-bb) 

PLEIS10CEN t )  GEOLOGY)  LllcRAYUhE  RcVIEw)  GLACIOLOGY I  NY) 

NYG“3e )  GCCOfc sG J  GCOCESAR;  GCGOESB2)  GCOOEi Bw)  GCG0ESC2)  CC00E3C5)  GCG0E50S) 
GCC0150G)  GC  C  o  E  S  D  S )  GCuOE7> 

73  CAiRIN*  PARKER  £.)  BRETT*  CARLTON  t.j 

ANCESTRAL  NIAGARA  RJvfcK  OkAI HAGt I  SI  RAT iGRAPhIC  AND  PALEONTULuGIC  SETTING) 
GEOLOGICAL  SOCIETY  UP  AP.tklCA  b  89 l liRU-RGSG * 

STRATIGRAPHIC  GtGLUGY  *  PALEONTOLOGY)  DkAlNAGt  SYSTEMS)  GEOlLtiY)  NY)  ZOOPLANKTON) 
CRUSTACEA) 

79)9)  GCC.UESA9TS  > 

THE  MODERN  NIAGARA  RIVER  .AS  INITIATED  AS  A  HLLTI-GUTEET  RIVEN-LANE  SYSTEM 
FOLLOWING  Tht  LAST  ICC  NETKcAT  FnUM  THi  a  k  t  A  ABOUT  12*300  YR  BP.  THIS  SYSTEM 
EXTENDED  FED  EARLY  LANE  ERIE  Ik  T nfc  CCMENPuRANEGUSLY  FORMED  GLACIAL  LAKE 
IRCOUuIS  IN  THE  uMaRU  BASIN.  THE  LAST  MAJOR  ICE  ADVANCE  AND  ONE  SUBSEGDENT 
GLACIAL  CSClLLAT ICN  ASSGClAltO  WITH  THE  ICE  RETREAT  AKE  RECLRuEO  IN  SEOCENCES  OF 
GL AC 10L ACtSTR 1NE  DEPOSITS  AND  TUI  ALONG  T hi  PRESENT  GORGE  RAIL  AND  klTHlN  OLDER 
BEDROCK  SPILL. AYS.  DaIEC  .OOd  u«E. LYING  1RDUL0IS  SILTs  AND  TUI  NlThlN  Thi 
LOCKPORT  SPILLWAY*  .AST  OF  NIAGARA*  SCGGtST  ThAT  THE  MUlTl-tOUEY  (LAKE 
TONAkANDA)  fhASE  Cf  T  nt  DR  A  in AG  t  UASEO  ABOUT  ID* .000  VR  BP  WITH  CONCENTRATION 
OF  THE  OCTFLUk*  and  HtNC L  MAJOR  GLEGt  RECcSSlCN.  AT  LE.1STCN.  RADIOCARBON 
ANALYSIS  OF  MUUCSKS  FROM  RIVER  GRAVtlB  AT  IhE  TOP  OF  THE  NIAGARA  GGRGk  AT 
WHIR  LPOLl  PARK  lN.olC*H  THAT  CATARACT  KlUSSlON  PROM  LEWISTON  TO  This  SITE  OF 
INTERSECTION  .1 TF.  Tht  MUCH  OLDER  BOwUl  ST.  DAVIDS  GORGE  CCCURRtD  AFTER  9SCC  YR 
BP.  LAKE  TCNa.ANGA  FtkSiSTtD  NEAR  TnE  PRESENT  SIU  uF  NIAGARA  FALLS  UNTIL  ABOUT 
l.CCC  YR  AGO  However*  DATED  MGlLuSKS  IMPLY  ThAT  OEPOSITILN  htkt  .AS  INUKKUmTEO 
BY  INTENSt  SCOURING  ShuR H Y  BEFORE  3ECL  YR  BP.*  WHICH  MAY  HAVE  BEEN  A  RESPONSE 
TO  THE  CLOSING  NORTH  BAY  OOUtl  OF  THE  UPPER  GREAT  LAKES  ANC  CUNSLGCENT  LARGE 
I  NCR  F  AS  F  IN  DISCHARGE  THROUGH  LAKE  ERIE.  MLLLUSnS  WHICH  DCCLR  IN  THE  ANCIENT 
NIAGARA  RIVE.  GnaVELS  ARE  WELL  PRESERVE*  A».C  DISTINCTLY  ZONED.  THE  LAKE 
TONAWANCi  FAUNA*  HcMtlOPURE  UNDESCRI6U*  INCLUDES  ABOUT  IS  SPECIES*  ALL  OF  anlCh 
ARE  EXTANT  IN  THi  REGION.) 

74  CALKIN*  FA.KtR  E.)  MILLER*  KATHlcEN  E.) 

LATE  QUATERNARY  ENV 1R0NNENT  AND  MAN  IN  .ESTERN  NE ■  YORK) 

(1977)  ANNAlS  OF  THE  Nib  YORK  ACADEMY  OF  StlcNCES.  Vol.ZBb.  PF.  Z97-31S) 
GLACIATION) 

6970)  GCCDEv*  GCOOESl  GC0DE5A) 

76  CALLENDER*  EDWARD) 

THE  EC0NGM1C  POTENTIAL  OF  FERROMANGANESE  NODULES  IN  THE  GREAT  LAKES) 

(1970  FRCC.  6TH  FoRUM  UN  GEOLOGY  UF  INDoSTRlAl  MINERALS.  Ml  GEuLLGICAL  SURVEY. 
PP5F-6S) 

IRON)  PANGANt  Sc )  HEAVY  METALS)  BARIUM)  ARSENIC)  GEOHORPHUCCGY )  SEDIMENTATION) 
190E)  GCCDE 1 )  6CCDE2)  GCUCt3)  GC0DE9)  GCuDES)  GCCDEt) 

FERROMANGANESE  NCDUlES  OCCUR  IN  All  OF  THE  ST.  LAPKENCE  GREAT  LAKES  HITh  THE 
GREATEST  0EP0S1TS  FOUND  TC  DATE  IN  NORTHERN  LAKE  MICHIGAN.  THE  LANE  MICHIGAN 
NCOUIES  AVERAGE  2GX  I.oN  AND  bX  MANGANtSc  AND  OCCUR  AS  SEVERAL  TYFES  BASED  UPON 
PHYSICAL  AND  CHEMICAL  PROPERTIES.  NODULES  OCCUR  AS  CONCRETIONARY  MATERIAL  AROUND 
A  QUART!  UR  PECOSPAR  NUCLEUS  ANC  FcRkuMANGANESE  OXIDE  COATINGS  UN  SAND  GRAINS 
;  WHICH  ARE  AGGLUTINATED  1  NT C  HASSES  LSLALtY  LESS  THAN  3  MM  IN  DIAMETER. 

*  *  CHEMICALLY*  THE  NODULES  CONSIST  OF  REDDISH  BRIWH  HIGH  1RUN-L0.  MANGANESE 

MATERIAL*  APD  Dark  BkU.N  nlGh  HANGANESt-LOW  IRON  MASSES*  THE  TRACE  ELEMENT 
CONTENT  CP  NCDUlES  IS  1  TC  I  ORDERS  OP  MAGNITODt  LOktR  THAN  MARINE  MATERIAL. 

LAKE  MICHIGAN  NODULES  CONTAIN  vNUSUALLY  HIGH  CONCENTRATJCfcS  OF  BARIUM  ANC 
1  ARSENIC  WnlCH  APPEAR  TO  BE  ASSOCIATED  WITH  HYCROLS  NANGANESE  uAlDE. 

reconnaissance  sampling  of  Ihl  uFper  g»lat  canes  revealed  the  presence  of 
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NGOULLS  *1  MANY  LClALIIUs  fcXrtiBIUNG  *  UMIAK  GEOLOGIC  ENVIRONMENT  *  NGOOLES 
ALmAYS  OCCUR  IK  CUDlUtl  SANDS  THAT  CVtRLAY  STIFF  Pkt  AM*  GRAY  LACUSTRINE  CLAYS* 
THE  NGGOltS  ARt  EXTRiMtlY  StNSlUvt  U  OX iD All GN-REOUC II ON  POTENTIAL  ANO  SELDOM 
OCCUR  If  PllOLY  CxlUiZlHG  StGlMENTS.  IK  CONJUNCTION  KITH  REOG*  POTENTIAL, 

SED1MEK 1 A 1 ilN  XAlkS  Arc  The  OTHER  IMP LATAK1  PACTOA  AFFECT  INC  ThE  PRESERVATION  Of 
FERROMANGANESi  NGOULLS.  SYNTheSlS  Gp  GEOLOGICAL  AND  GEOCnEr.ICAL  DATA  PERMIT  THfc 
EVALtATICK  IE  SEVERAL  PAGAMEltRs  TnAT  NAY  kk  USEFUL  IN  EXPLORATION  FOR 
FERROMANGANESE  DEPOSITS  IK  Thl  GREAT  LAMS) 

TO  CClM) 

GREAT  LAKES  SHURE  EROSION  STUDIES  A  PROGRESS  REPORT*  MARCH  1973) 

(1973)  CANADA  CENTRE  EUR  INLAND  kATERS) 

ERCSluN )  StCiHtM)  STORM  sORGt)  PtSt ARCHj 
CAN-CClG-Ui)  GCCuES)  CL ODEs A | 

77  CARLSON*  GCILGIAS  h.i 

NANAC-ENEM  UP  THE  81GLGC1CAL  RESOLRCeS  OE  THE  LAKE  ONTAklL  BAS1K) 

<19731  KY  STATE  Si. A  GRANT  PROGRAM  GREAT  LAKES  NAKAGENEkT  PROBLEMS  SERIES* 

PP269  J 

BIOLOGY)  NAKAGENEKT i  ECOLOGY  j  PHYSICAL  ChAR AC  TER  1 S TICS r  CREEL  )  PISHING)  FISH 
STOCKING)  RkCREATiON)  kUGLIFE)  STATISTICS)  blLDERNESS  AREAS) 

OS-CS-KY-C7)  bCOLci) 

A  HUGE  RE  SULK 1 1  SHamD  EY  THL  US  AKG  CANADA*  THE  GREAT  LAKES*  IS  BEING  USED  BY 
AMERICANS  AM  CAKAOikhS  ALIKE  IK  AN  lKTtKSIVE  MAY.  THL  PURPCSE  OP  THIS  FAFER  IS 
TC  ICON  AT  AM  REPORT  uN  a  NA auk  CSLS  OE  i  PORTION  OF  THAT  NATURAE  RESOURCE 
SYSTcM  Ihk  LakE  ONTARIO  bASIK.  THt  REPORT  BEGINS  RITh  A  BRIEF  OESCRIFTION  OP 
THE  CHARACTERISTICS  OF  Thl  BASIN.  THE  NcPCRT  CONSISTS  OF  i  FARTS  MHlCH  DEAL  hllH 
THE  FlSHLFY*  uOTOOG*  RcCREaTiGn  AhU  NIL  OLD  L*  IK  THAT  GROER.  THE  PHYSICAL 
BOUNOARJES  OP  Thl  STLCY  AREA  AHCltOt  THL  ENTIRE  LAKE  DRAINAGE  BASIN  EXCEPT  f OR 
THE  NlAGAR*.  RiVER  IHi-lu«.  In  The  ANALYSIS  OP  THE  SPORT  FISHERY*  GLTCGGR 
RECREATION  AM  ULC'LlFt*  TmSt  bOlNOarIES  ARc  EXTENDED  along  ThE  ST.  I AkGkNCE 
RIVER  TC  COkNkALL*  GMAKeo  BtCAOst  OP  Tnt  EXTENSIVE  RECRcAT ICNAl  USE  OP  THRT 
REGION.  | 

78  CARR,  JOHN  F.) 

THE  RLLc  OF  ThE  INTERNAUONAL  ASSOCIATION  FOR  GREAT  LARES  RESEARCH  IN  RESEARCH 
GF  ThF  GREAT  LARES) 

(1972 )  FRuC  1ST  FEDtRAl  CONE  GH  THt  GREAT  LAKES*  PP32A-329) 

1AGLR)  RESEARCH) 

US-FCS-P19U)  GCOCEfc) 

78  CASE*  RCGER  J.) 

COASTAL  RlSUOkCLS.  SOILS) 

(1977)  ST  LarRENOE  -  EASTERN  ONTkkIO  CLNMSSION  TECHNICAL  REPORT  SERIES  >*  7»P) 
COASTAL  ZONE)  SOIL)  RATLR  TabLES)  LAM  OSE)  GEOHCRPHOLOGY ; 

SIE-TA3)  GCtUESOA)  CLOUtSUSj  GCOOL7) 

80  CASEY*  DONALD  J.) 

BIBLIOGRAPHY.  LAKE  UNTARIO  ENVIRONMENTAL  SUMMARY) 

CITaTIUR  IS  KOI  available 

BIBLIOGRAPHY)  BIOLOGY)  PHYSIOGRAPHY)  CHENiSTRY)  ENVIRONMENT ) 

RIP-E-2 )  GCOGES) 

ST  CASEY*  CONAlD  A.)  CLARK*  FATKIClR  A.  A.)  SANGBlCK*  JANE) 

Cl MPPEHENS1 VE  1 F  YGL  PATER  1 ALS  BALANCE  STUDY  FGR  LANE  ONTARIO) 

(1977)  US  ERA*  PART  1*  2teP)  PART  II,  S27P)  PART  III*  A36P) 

NUTRIENT  LOADING)  CHEMICAL  COMPOSITION)  PHOSPHATE)  NITRaTE)  NITRITE)  AMMONIA) 

K J L L DAHL  NITROGEN)  ORGANIC  NITROGEN)  TOTAL  NlTROGkN)  TOTAL  ORGANIC  CARBON) 
SILICA)  SODIU)  POTASSIUM)  CaLlIuPI  NAGHlSIUM)  SULFATE)  CHllRIDE)  FLUORIDE) 
MANGAMSE)  IRON)  NICKEL)  COPPER)  ZINC)  LEAD)  CADMIUM)  PH)  DISSOLVED  OXYGEN) 
ALKALINITY)  CHLOF IDl )  MiRCuRY) 

GCCDE J )  GCOLtSARTi)  GCODESC2T3)  GL0dESD3T9)  GC0DE3D9T1)  GCOCf 7) 

82  CASEY*  CONAU  A.)  SALBAOH*  STEVEN  E.) 


IFYC-l  STREAM  MATERIALS  BaLAHCE  STUDY  I1FY6UI 
(1474)  PROC  *7Th  CGHf  GREAT  LAKES  RES*  P6B6-B6U 

PHCSphPpoS  LOADING;  NulRILNt  LOADING!  PHOSPhOrOSI  RIVERS  |  MATHEMATICAL 
PCDftS;  Tut  Al  hilHUGLM  ChuuK 1 t tS  ;  SANFlt  COLLECTION! 

1CR-C1 7**1  474  l  GCLbtSi 

1HE  OBJECT  OP  This  PAYER  IS  U  RtPORl  ON  THE  PESOlTS  OF  STUDIES  CONDUCTED  AS 
PART  OF  IFYGL  BY  Tht  US  ERA  AND  THE  DHL  TO  OtUKMlNt  THE  AMOUNT  OF  MATERIALS 
EKTEPIKG  AND  LEAVING  LAKE  ONTARIO.  OvING  TO  BUDGET  CONSIDERATIONS  AMD  HYDROLOGIC 
01 FF ERENCt  S*  THE  CANADIAN  AND  0$  PROGaAPS  DIFFERED  IN  REGARD  1C  THE  PrEGUENCT  OF 
STREAP  SAMPLING  AND  TO  SliMt  LATENT*  IN  REGARD  TO  PARAMETERS  MEASURED.  THE  PAPER 
ADOF ESSES  MEAN  ANNUAL  LOADINGS  TL  LAKE  ONTARIO  FOR  TOTAL  PHOSPHORUS*  SOLUBLE 
PHOSPHORUS*  AMMONIA*  TOTAL  NITROGEN*  NITRATE*  SULFATE  AND  VARIOUS  METALS.  A 
MATERIALS  BALANCE  BUDGET  FUR  TUIAL  FhuSPHLRUS*  TOTAL  NITROGEN*  AND  CHLORIDE  FOR 
lake  ONTAkIL  HAS  BEEN  CALCULATED  AND  is  referred  tc.  the  prlblem  cf  determining 
what  FPECUENCY  Op  STREAM  sampling  mould  produce  the  best  results  is  also 
REFERRED  TO; 

83CHAN*  R.  CntNG  H.J 

rATFR  duality  SURVEYS  ON  THE  MauAkA  klvtK  -  19741 

(19771  CANADA  ENVIRONMENT  mATEk  wOALllY  Branch  REPORT  SERIES  NO  46*  PP9j 
MATER  duality;  HE  A  V  V  METALS*  ANALYSIS;  NUTRltNTS;  NT  A;  PCB;  PHOSPHORUS  LOADIHGl 
CHEPICAL  LLAUIHGi  NUTKltNT  loading; 

CAN-ENSfc-SCp/Re;  GCUDL5A<.13; 

RIVE  mATER  uUALITT  SURVcYS  kERE  CARRIED  LUT  FROM  JULY  TO  DEC  OF  1974  AT 
NlAGARA>LN-lht-LARt  TO  t A AMINE  THE  LRuSS-SECl 10MAL*  DLRNilREAP  AND  SEASONAL 
VAR1ATICN  Cl  Thl  MATtR  lHEMISTRT  if  Iht  POUT n  OF  THE  NIAGARA  RIVER.  SI Al tEN 
SURYACt  NAUR  SAP, fits  ml R t  CCLLcCTtD  FLR  3  CONSECUTIVE  DAYS  ON  EACH  SURVEY.  THE 

UAiRR  samples  mirl  analyzed  for  nuIrienis*  dissdlveE  major  ions*  heavy  metals 

AND  ORGANIC  CONTAMINANT*.  VARlANCt  ANALYSIS  OP  THE  RESULTS  INDICATES  THAT  THERE 
IS  NC  LATERAL  UP  E  RES  S-SE  C  T 1 ONA  L  VaR.AUur  IN  THE  MAllk  CHEMSTrY  AMD  THAT  THE 
VARIABILITY  IN  THE  mATEr  UUAL1TY  Of  The  NIAGARA  RiVEN  IS  BLTn  PARAMETER  AMD 
SEASON  DEPENDENT; 

84  chafer*  STEVEN  L.;  RLdrRT SON*  ANORcNI 

GREAT  LAPES  E U T R Lph iC AT  1  DM  The  EPPECT  uF  PU1NT  SOURCE  CONTROL  OF  TOTAL 
FhCS  RHCRl's ; 

(1977)  SCIENCE*  VOL.  196*  PP.  144t-i4>0! 

PATHfPAllCAl  P.dOtuS;  MODE l  STUDltS!  PHOSFhOrOS; 

GCCOEl;  GLuDEtJ  ECODE31  GCOOt4«  GCuUel)  GEE  DEE |  GC0DE262)  GUIDE 3 Cii  47401 
A  MA  Tm( » Al 1CAE  MODEL  CF  THt  GREaT  lakes  TOTAL  PHOSPHOROS  BUDGETS  INDICATES  THAT 
A  1  MUIORAP  Ft  R  LITER  EFFLOthT  RESTRICTION  FOR  POINT  SOURCES  mOLLD  RESLLT  IN 
SIGNIFICANT  inPRLvt  MLM  In  Tut  TrOPhIC  STaTuS  OF  MOST  OF  THE  SYSTEM.  HDMtVck* 
BECAUSE  LARGE  AREAS  CF  THElR  URAlNAGt  BASINS  ARE  OEVOTED  TO  AGRICULTURE  OR  ARE 
URBANIZED*  NtSTERN  LANE  ERIE*  LURkK  GRtkN  BaY*  AND  SAG1NAR  BAY  HAY  REOOIRL 
NON-PC) NT  SOURCE  CONTROLS  TO  EFFECT  SIGNIFICANT  IMPROVEMENTS  IK  THEIR  TROPHIC 
STATUS.; 

88  CHARlIER*  RLGtR  H,; 

POLLUTION,  CCEaNOIOGY*  AND  L1MNOLCGY  IN  THE  GREAT  LAKES) 

(1970  PIS  JOURNAL.  VCL .  4.  NU.  S.  PPSC-te! 

PEiLEL'TlCNi  ReSEarCM  EDUCATION; 

2444;  GCODEI;  GC0DE2;  GCODEj;  GC0DE4;  G CODES;  GC0DE6; 

REGULATORY  AGENCY; 

86  CHAU*  YlU  N.)  SAlTuH*  HI R OHUP i ; 

HfSCURY  IN  The  INTERNATIONAL  GREAT  LANES; 

(19731  PPCC  KTH  CONP  GrEAI  LareS  RES*  Fiil-E32|  I 
MERCURY;  mater;  SEOIPEnT;  CIsTRIBOUCN; 

l&P-CIfc-197i;  7244;  GCODEI)  GCCutZ;  GEODES;  GCLCE4J  GCOUM  GC0DE6) 

THE  TOTAL  MERCURY  CAT.  lbTaInEu  PRuP  MONITORING  CRUISES  DURING  THE  PERIOD 
197(>!4?)  ON  T  nt  FUUR  1 nT ERNA T 1 ONAL  GRtAT  LARES  MERE  £>A PINED  TO  ASSESS  lME 
MERCURY  El vfcL.  IN  TnlSE  LARtS  AND  TL  LSTAbLISH  BAStLlNE  VALUES  FOP  PUTORt 
REFERENCE.  THE  MERCURY  LEVELS  IN  EACH  LF  THE  4  GREAT  LARtS  ARE  VEkt  SIMILAR  TO 
ONE  ANOTHER.  MEAN  VALUES  VARY  Pr„M  C.13  uG/k  FOR  LAKE  ONTARIO  TO  0.16  OG/L  FOR 


LAKE  SUELRlLf.  SIGNIFICANT  AMOUNTS  CF  THE  HEHCORY  ARE  HOI 
01  THNONE-ChLURCFORM-  EXTRACTABLE  WHICH  SuGGtSlS  THAT  THEY  tki  STRONGLY 
ASSOCIATED  with  Ink  PARTICULATE  AtlHk.  AH  OXIDATION  STEF  ii  NECESSARY  TO  BREAK 
DORR  THIS  FRACTION  F  CiR  TOTAL  MERCURY  ANALYSIS.  f  CRMS  Of  MERCURY  I H  LAKE  GAYER 
AM)  THE  RELATIONSHIP  Of  MERCURY  1H  WATER  ANU  IK  SEDIMENTS  ARE  DISCUSSED 

•7  CHAWl A.  VlNwD  N.) 

CHANGES  1H  THE  WATER  CHEMISTRY  Of  LARES  ERIE  AND  ONTARIO) 

11971)  BULLETIN  Cf  THE  BUFFALO  SOCIETY  Of  NATURAL  SCIENCES.  V.  2»#  NO.  2.  FP. 

11-tA.) 

WATER)  CHkhICAL  COMPOSITION)  NUTRIENTS)  PHOSPHORUS)  H1TR06EN)  DISSOLVED  OXYGEN) 
HEAVY  NETALS;  .  . 

BUF-BSKS-BOIL-2M2))  (.CODER)  GCOUES) 

M  CHEN.  CHEN  T. )  HULERO.  Frank  J.) 

EFFECT  OF  SALT  CONTENT  ON  1  HE  TEMPERATURE  Of  NAXLHUH  DENSITY  AND  CN  STATIC 
stability  in  lake  Ontario 

t 1977)  LIMKULUGY  AND  OCc ANGGKAfMY  22 T i ) I1SE-I 5* ) 

SALINITY)  TENf  ERAToRc )  MATHEMATICAL  MUOEIS) 

DC ODES  I 

M  CARMACK.  EUGENE) 

LAKE  CNTARiC  ATLAS*  LAKL  TEMPERATURES) 

(1477)  NY  STATE  SEA  LRANT  INSTITUTE.  Alfft 
TEMPERATURE)  EATER) 

US-CN-NY-OA-77-CGe)  GCCDES) 

THE  LAKE  TENfERATURES  NoNuURrpH  FruYIDeS  A  COMPOSITE  Of  NE ASURE RENT S  TAKEN  BY 
SURFACE  CRAFT.  AIRCRAFT  Akt  INTAKES.  ALSO  1NCLLDED  ARE  OETAIlEP  ANALYSES  OF 
SURFACE  TEMrERAloRES  bY  NLNTnS.  VS.  AIR  IeF PlRATURES.  BY  CUMULATIVE  FREQUENCIES. 
VS.  DISTANCE  LFFShurE  AND  VS.  DEPTH.  A  SliGHT  DUgNrARC  TREND  IN  WATER 
TEHPf RATURt  SINCE  ImE  l<ti C«S  EXISTS.  TnlS  t. tNCSfAPH  *1U  BE  USEFUL  FDA  PHYSICAL. 
CHEMICAL  and  wICLuGICAc  UhnUOOCaL  XiUCUS  AS  wtlL  AS  The  PLANNING  Of  WATER 
AND/OR  SANITARY  SErlR  SYSTEMS) 

•0  ChERNACK.  EUGtNE  E.)  GALLETT A*  THOHAS  A.) 

POWER  PLANT  THERNAL  If FILINT  S  IN  SOUTHEASTERN  LAKt  ONTARIO 
( 1973)  PROL  ItTh  LONf  GREAT  LANES  NeS.  Pot3-t7*i} 

EFUUERTS)  THERFAL)  COASTAL  ZuNl)  ANALYSIS)  ELECTRIC  POWER  GENERATING  STATIONS) 
I6R-C16-1973)  GCLCESC2)  GCUOLSCS)  GLCL'lsD3)  GCGutLCI) 

ANALYSES  Of  data  TaNEN  bY  AN  AIRBORNE  iNt  R AREl  T  HERM.  METER  EVER  THE  FAST  2  YEARS 
ARE  PRESENTEE.  Thi  GlOgrAFh.l Ac  RlgIlN  Gf  COVERAGE  INCLUDES  fCWER  PLANT  SITES 
ALONG  LAKE  LNlARLC'S  SOwTh  SmL«E  FROM  wtST  Of  RCChISTEK  TC  ThL  MEXICO  BAY  AREA 
IN  NY.  THIS  AREA  IS  CURRENTLY  BEING  DEVtlLFtO  TO  BECONE  A  MAJOR  POWER  GENERATION 
CORF  1  OCR  1H  lnt  NeXT  Ad  YRS.  UkTa  INCLUOt  weTAILeO  SURFACE  THERMAL  STRUCTRUE  IN 
THE  IMMEDIATE  VICINITY  OF  A  POWER  FLAN1  CUTFaUS  AS  WELL  AS  THERMAL  STRUCTURE  OF 
LARGE  AREAS  Of  The  LAkE  ADJACLNT  1.  «Nt  LAREwAkC  Cf  THE  GUT  FALLS  IN  ORDER  TO 
PRCVIOl  Baseline  DATA.  ATTEMPTS  H  CBlAlN  DATA  IN  ALL  SEASONS  have  BEEN  HADE  AND 
THIS  COLLECT 1LN  THUS  CONTAINS  DATA  PrCM  lVERY  MONTH  Of  The  YeAR*  PART ICOLaRL Y . 
ANALYSIS  HAS  CENT  ERE  0  ON  THE  SUE.  SHARE  ANL  BEHAVIOR  Of  THE  fcffLLENT  POOLS 
UNDER  VARYING  wLNU.  LAKE  CURRENT  AhE  SEASONAL  CONDITIONS  PLUS  THE  AMBIENT  OR 
RACKtfOLNO  Thermal  FIELD.  The  data  rErE  interpreted  LN  the  LIGHT  CF  The  CURRENT 
NY  STATE  GUIDELINES  FGk  THERMAL  EFFLUENTS.  PRELIMINARY  RESULTS  INDICATE  THE  NEED 
FUR  FURTHER  ELABORATION  Of  R E Y 1  SI CN  Of  TntSE  GUIDELINES.  IF  THEY  ARE  TO  BE 
APPLIEC  TO  LARGE  LAKcS) 

•I  CHESTERS.  GORDON)  S1HSIF  AN.  GERCMNC  V.) 

IMPACT  Of  AGRICULTURAL  LSI  Of  PtSTlClOtS  UN  THE  GREAT  LAKES) 

( 1 97 A )  IN)  |JC  MANA6lMEN7  PRuGKaMS.  RESEARCH  AND  EFFECTS  Df  PRESENT  LAND  USE 
ACTIVITIES  ON  WATER  .GOAL I T Y  Of  ThE  GREAT  LARES.  Glff) 

WATER  QUALITY )  LAND  USE)  PESTICIDES)  AGRICULTURAL  POLLUTION)  CHEMICAL  L0A0LH6) 
HERBICIDES)  RUNOFF  ORA. MAGE) 

IJC-lR-VCL.  1)  GCDDti)  CCUDtZ )  GCCDE3)  GLODEG)  6CCDEJ)  GCODEt) 


M  CHRISTIE,  w.  JACK) 


■  ■  rt.  ■  -)aSa»i’  WHIfli 


A  COMM  UN  THE  kOKKSrtOP  ON  ENVIRONMENTAL  VALUE  MAPPING; 

(l«?t)  RCSENELRGER*  CAUL  k.  AND  AHDKEa  ROBERTSON*  EDITORS*  kCRKSHCP  ON 
ENVIRONMENTAL  MAPPING  OF  Thi  GREAT  LANES*  1JC*  F2U-212I 
MAPPING}  RESEARCH; 

1JC-EA7;  GiCDt 6* 

MCHklSm,  V.  JACK* 

ONI  A  A  1C  FISHERIES  MANAGEMENT  IN  RELATION  TL  THE  CONCEPT  OE  BIOLOGICAL 
ALLOCATION* 

(1G7l)  MUSENbt RGeR*  DAVID  R.  AND  ANDRLa  ROBERTSON*  EDITORS;  bORKSHCP  ON 
ENVIRONMENTAL  MANNING  OE  THE  GREAT  LAKtS*  UC*  PI03-107I 
FISHERIES;  MANAGEMENT;  HAPPING; 

I JC-RA7 ;  GCOuEb ; 

OGChkISTH  *  k.  JACK; 

A  RE VI E k  OF  THE  CHANGES  IN  Thi  FISH  SPECIES  COMPOSITION  OF  LAnE  ONTARIO! 

I1S731  GREAT  LANES  FISHERY  COMMISSION  TECHNICAL  REPORT  NO  {3*  tiH 
COMMERCIAL  FISHERIES;  FOPULATIuN  OYNAMaUS;  FISH; 

glf-tr za  gcools; 

The  STATISTICS  GE  THl  COMMERCIAL  MISh  CATCH*  ALONG  Ml TH  DATA  FROM  PAST  SURVEYS 
OF  The  RISh  SPECIES  COMPOSITION  OF  LANE  ONT  AGIO*  ARE  REVlEbED.  THIS  PROVIDES  A 
CHRLPlCLt  Or  The  PNOGkESSlvE  OETeRIgRATIuN  OF  THE  FISH  FAUNA  IN  TERMS  OF  NUMBERS 
OF  ECLNCMICaLLY  V ALUAELl  SPECIE  S  PRESENT.  IN  THE  ORIGINAL  CONDITION  THE  LANE 
SLPPLP  TEC  STLLNS  OP  ATLANTIC  SALMON*  LAM  TROLT*  LANE  mHITEFISH.  AND  A  NUMBER  OF 
LESSEE  CCxEGOMD  SFtCltS.  AT  FREsiM  ALL  OF  THESE  ARE  EXTINCT  OR  VIRTUALLY  SO* 
ARC  THE  GPEH  fcATEkS  OP  THE  LAKE  APE  OCCLPiED  MAINLY  BY  Tht  NOh-INCIGENOOS 
RAjNbCk  SMALT  AND  ALemIFE.  MANY  IMPORTANT  CHANGES  IN  THt  FISH  STOCKS  OCCURKEO  IN 
THE  EARLY  TEAMS  Im  MAN'S  INTERFERENCE  alln  The  LANE.  SOME  EFFECTS  OF  THE 
OEPOftSlATION  OP  Tht  WATERSHED*  AND  DAMMING  THE  STREAMS  ARE  SUGGESTED*  BUT  IN 
GENERAL  11  is  PEll  THAT  Tht  MAJcR  fcPFeCTS  »P  CHANGES  IN  THE  AbIoTIC  ENVIRONMENT 
L'R  T Hi  FISH  STUNS*  HAVE  Only  MAMPtSltL  ThLMStL VES  RECENTLY.  OVERFISHING 
APPIARS  TO  N  A  v  t  KEEN  1  Hi  Majun  DESTaBUUiKG  INFLUENCE  •  IT  IS  SOGGeSTEU  THAT  iHe 
OEPkfrSltN  LP  FISCIVURE  STOCKS  BY  EXLtSSlvc  PlihlHG  PERMITTED  THE  PROLIFERATION 
Of  1H|  (OiUN.ilNb  KAlNbOk  SMELT  AND  ALtklFE.  THIS  DEPRESSION  HAY  ALSO  NAVE 
INCREASED  T Mi  impact  OP  T He  SEa  kAMrRLY  ON  THE  PReMltM  PISH  STOCKS*  AND  THt 
PkUIrtMATKN  or  UThiR  NATiVE  USHtS  MAY  HAvt  ACTED  ALONG  bllH  THE  COLONISTS*  TO 
PMLVtM  KEURN  OP  Tht  FREM*UM  SPECIES  UPON  Re L AAA T 1  ON  UP  THl  UShlNG  PRESSURE. 
ThE  APYSS  up  lHt  main  lake  IS  NOT  INHABITED  BY  FISH  EXCEPT  IN  bINTER  AT  PRESENT. 
IT  IS  SUG&tSlfcC  That  Thi  lake  TROUT  and  bUkboT  STOCKS  bERt  THE  MAIN  VECTORS  OF 
MATERIALS  AND  ENERGY  IN  Tht  LAKE  PREVIOUSLY.  NO  UuHP ARABLE  CIRCULATORY  SVSTtM 
CAN  EE  ICENT 1H tU  IN  THE  CURRENT  CIRCUMSTANCES; 

05  CLARK.  L.  J,i 
LAKE  CURPeMS; 

I1BGC)  TRANSACTIONS  ROYAL  CANADIAN  INSTITUTE.  VOL.  11.  PP15WS7; 

LAKFS;  CURRENTS;  kAlER;  POTaBIlITY;  SI kiRAGt  >  MUNICIPAL  SEbAut  TREATMENT;  HASTE 
TREATPFNT ; 

2hS2;  GCCDtiCi; 

00  CLIMENCY*  UHARLtS  V.; 

THE  SYPSLM  Oe  PUS  IT  S  OF  THE  SAUNA  GROUP  OF  aESTERN  NER  YORK; 

U«(tl  GECLLGY  UF  blSTEPN  NEk  YORK  GUDEBoOn.  NY  STATE  GE0LCG1CAL  ASSOC  BBTh 
ANNUAL  MEETING*  Pr7S-bl; 

GEDLlG Y  ;  MINERALOGY ;  NY* 

NYG-3E;  GLUDiGGt;  GCODESAG; 

07  CLEVENGER*  RAYMUNO  F.i  NACLAkEN*  A.  k.; 

NEk  REQUIREMENTS  IN  a ATtR  RESOURCES  FLANNING  ON  THE  GREAT  LAKES; 

(19PE)  PR 01  GRtAT  LAKES  kATER  RESOURCES*  PPB61>3«1| 

development  planning*  a*T e r ;  uc»  glbc; 

CAN-UC-1;  vLiQti*  GCOUt  2  *  GC0DE3;  GCCDeA;  GCCDES;  GCGDtbJ 

THE  PAPER  NEPERS  TO  PKtitMl  CGNUUUNX  ON  THE  GREAT  LAKES*  INCLUDING  Tnt 

COMP l f  X 1  T  Y  AND  INlkR-tPFECT  OF  1HI  VAR  ILLS  USES  OF  THE  RESOURCE.  IT  DISCUSSES  AT 

LENGTH  THE  TYPE  OP  ACTION  THAT  kill  BE  REGUlkEO  TO  INTkOuUE  APPROPRIATE 


PLANNING  TD  PERMIT  ThE  OPTiMUM  DtVilCFMNI  CF  Thl  RESOURCES  ON  BOTH  SIDES  OP  THE 
•ORDER.  RECOMMtNOATlUNS  ARE  1HEN  MADE  PbR  lHE  CRGAN1 2 A1 10NAL  FRCOEDDRkS 
NECESSARY  It  IMHlihkNT  lHi  STUDY  AND  THE  PLAN*  INCLUDING  REFERENCE  TO  I  Hi  ROUS 
OF  TNI  RECkNLlV  ESTABLISHED  GkEAT  L ANIL  BASIN  CGRKISSIOH  AND  IHt  CONTINUING  NOLI 
CF  THC  Uu.l 

M  C OAKLEY*  JOHN  P.)  DURHAM,  NAY  W.)  NELSON*  D.  ISLE)  GOBLI*  RCBER1  J.) 

OITi AMINAT ION  OF  NIARShCRE  SE01NEN1  MUVEMtNT  IN  THE  GREAT  LAKES  USING 
NEUTRON- ACT  I V ABLE  GLASS  SAND  I 

(1979)  NEK  1NS1  6E0L  BASS1N  AGO* T AlNE*  7l3b3-36B| 

SED1KENT |  TRACERS*  SANPlE  COLLECTION; 

GCODE5) 

IN  CONTRAST  TC  THE  LARGl  NUMBER  OF  SkCINENT  TRACING  STUDIES  USING  EITHER 
RADIOACTIVE  Ok  FLUORESCENT  TRACERS*  VERT  LITTLE  ATTENTION  HAS  BEEN  GIVEN  TO 
ACT1VABLE  MATERIALS  AS  TRACERS.  TESTS  CAkNlEC  OUT  IN  JG7 2  BY  CClN  HAVE 
DEMON STF AT LO  TnE  UTILITY  OF  SUCH  METHODS  IN  CASES  nHERE  ENVIRONMENTAL 
CONSIDER!) IONS  PRECLUDE  THE  USt  OF  RADIOACTIVE  TRACERS*  OR  bHtll  GREATER 
RESOLUTION  Than  THAT  PRQVluED  BY  FLUCRfcSCENT  TRACERS  IS  REQUIRED.  TWO  3S  KG 
TRACER  "FLOGS*  (ONE  COMPOSED  OF  LOCAL  SAND  COATED  wITh  RHODAMINE-B  FLUORESCENT 
DYE  AND  THt  OTHER*  A  SPECIALLY  PREPARED  GLASS  SAND  CONTAINING  I.9X  ANTIMONY*  BY 
WEIGHT)  GEkk  INJECTED  SIDE  BY  side  IN  THE  BOTTOM  UP  LAKE  ONTARIO*  AT  A  HATER 
DFPTP  CF  7.9  METERS.  DIVERS  PERIODICALLY  COLLECTED  SAMPLES  ALONG  A  RADIAL  GRID 
CENTERED  ON  THE  GLASS  INJECTION  POINT  AND  THt  CONCENTRATION  OF  TRACER  MATERIALS 
IN  EACH  SAMPLE  gar  DElERMlNtC  BOTH  BY  VISUAL  ESTIMATION  UNDER  ULTRAVIOLET  LIGHT 
AND  BY  NEUTRON— ACT i V ATION  ANALYSIS.  TmE  RHCCAMNE-B  TRACER  GkAlNS  HERE  HARDLY 

oetectaele  auC  their  value  has  discounted,  the  sb  glass*  however,  has  detectable 

BOTH  VISUALLY*  DUE  U  ITS  FLUGRESCt  NCE*  AND  BY  NAA  IN  CONCENTRATIONS  AS  LOW  AS  2 
PPM  OR  ROUGHLY  1  TRACER  GRAIN  IN  3C,uCC  -GANu  GRAINS.  BACKGROUND  LEVELS  FOR  SB  IN 
The  SEDIMENT  here  ESlABLlSHtu  Initially  AT  LESS  THAN  C.l  PPM.  THE  PATTERN  OF 
1CTTCP  SEDIMENT  MUVENLNT  IN  THE  STUCY  ARE*  AS  INDICATED  BY  THE  TRACER 
OlSTPlBLIluN  SUGGESTS  THAT  SIGNIFICANT  MOVEMENT  OCCURS  ONLY  UNDER  CONCIUCHS  OF 
STORP  H AVI  ACTIVITY*  AkD  THAT  NET  TRANSPORT  IS  CONSISTENTLY  PARALLEL  TC  ThE 
OIPECT ION  DF  hAVL  PKUFAGAIION*  l.k.  OKSHL-Rt) 

00  CDHN*  BARRY  F . | 

ACCKTllF  AND  EROSIlR  Op  a  LAKE  ONTARIl  BtACH*  SELKIRK  SHORES*  KE*  YORK ) 

(1973)  PRbC  lfcTH  CONF  GREAT  LANES  RLS*  P39C-3G6I 

EROSION;  BEACH  EROSION;  MORFHDLlGY;  TRANSPORT;  COASTAL  ZONEl 

16R-C1F-2973 )  GCLDcSLS; 

CHANGES  IN  FAhTIAL  Bt aCH  MORPHOLOGY  WERE  STUDIED  FROM  OCTOBER  2971  TO  0C1UBER 
1972  FOR  A  2-klLOPit 1 ER  SIRcTCh  CF  LAKE  ONTARIO  SHORELINE  NEAR  PULASKI*  NY. 
ESTIHATES  OF  Ml  SAND  TRANSPORT  HERt  CALCULATED  PROM  WEEKLY  BEACH  PROFILES 
MEASURED  FROM  THE  BASE  OF  THE  DUNE  INTO  HATER  DEPTHS  OF  1 .11  M.  PP0P1LE  CHANGES 
HERE  EXAMINED  IN  TERMS  OF  hINO  CUND212UNS  and  FLUCTUATIONS  IN  lake  level,  loss 
OF  SEDIMENT  OCCURRED  DURING  SPRING  AND  SUMMER  MONTHS  WHEN  HIGH  LAKE  LEVELS 
COINCIDENT  kITH  WINDS  FROM  THE  NORTPHEST  INDUCED  STRONG  kAVE  ATTACK  ON  THE  OFFER 
REACH.  LCkEREO  HATER  LEVELS  AND  OFFSHORE  BINDS  DURING  THE  LATE  SUMMER  AND  EARLY 
FALL  IMUATEu  DEFuSiTIUN  UPuN  ThE  BEAChFACE  AND  IN  THE  EXTREME  NEARSHORE  ZONE. 
ACCRETION  HAS  NOT  SUFFICIENT  TO  CCMFRNSAlt  PC*  SPRING  AND  SUMMER  LOSSES.  AS  A 
CONSEQUENCE*  Tht  SHCktLIHE  RETREATED  k.S  N  CURING  ThIS  12-MOnTH  PERIOD.  THE 
OBSERVED  ERIS1CN  ENTAILED  ThE  AtMCvAL  OP  8.9  X  1C00  CUBIC  METERS  CP  SAND 
I  SOME  bHAT  MORE  THAN  20C*C0C  TONS*.  tSX  OF  IMIS  LCSS  OCCURRED  FROM  THE  SUBAERlAL 
PORTION  OP  THt  BEACH.  Int  REMAINDER  HAVING  BEEN  REMOVED  PROP  THE  EXTREME 
NEARSHORE  ZONEl 

100  CRAIG*  LEO  S.i 

THE  SEA  GRANT  PROGRAM  IN  1  HE  GREAT  LAKES  AREA; 

(1972*  PROC  1ST  FEDERAL  CONF  ON  THE  GRt AT  LkkLS*  PPISO-Xtb) 

US;  US  SEA  GRANT  PRObRAH;  Mi;  NY  *  HI)  RESEARCH)  PROGRAMS) 

US-PCS-P1«7<)  GCuGEbi 

SEA  GRANT  ub JtCT IVES*  AS  STATED  IN  THE  IGbt  PUBLIC  LAk  WHICH  CREATED  El*  RELATE 
SPECIFICALLY  TC  MAR  1 Nt  tDUCATlON  AHb  TRAINING,  APPLIED  RESEARCH  AND 
PRECE VELOPMENT*  AND  IXTENSTION  AND  ADVISORY  SERVICES.) 


101  CROkt.  kAtlck  (>i 

GREAT  LAMS  FISHERY  COHMSSION  MSlUli  AND  PROGRESS) 

(1971)  CRtnl  l  AKt  S  nsntlt)  COHNISSIUN.  Pp  .  li.  t 

GKF»1  LARiS  FISHERY  lUKKlSSluR)  HIS  TuRY }  PROGRAKS)  PETAOKYZLN  KAR1NUS) 

GL P-19TS }  GCOCLi)  GCCOEi)  GCuOtii  GCOOEGj  GCGOES)  GC0UE6) 

102  CSANADY.  GaBFIEL  T.» 

DISPERSAL  Of  EP  F L  LEn  T S  Ik  1  rtt  GREAT  LARES) 

(1970  kATtR  RESLARCh.  VOL  •  9  PP.  7G-Ul) 

DISPERSAL  )  tf-HUtMSi  HaThcKATICAl  KOUELSi  POLLUTION)  NAUR)  LAKES)  PLUKES) 
CURRENTS) 

2221)  GCCOES)  GCOuEG)  GDuOEB) 

A  CCKPREhENSI Vi  DtSCRlPTION  IS  GIVeN  Of  Thl  PHYSICAL  FACTORS  INVOLVED  IN  The 
DISPERSAL  OF  ••CONSERVATIVE"  POLLUTANTS  IN  Thl  GHlAT  LAKES,  RASED  HAlNlY  ON 
EXFERJKEMal  C All  OBTAINED  IN  LAMS  HURON  ANU  ERIE  OVER  7  VEAhS.  PARANE TEAS 
inPDRTANT  in  SHUl-SLALE  U IP  PCS i UN  PRLBLEKS  ARE  CURRENT  SPEED  U  AND  EFFECTIVE 
(EL'OY)  DIFPUSiVlTY  IN  ThE  nuFlZUNlAL.  K  (SUBY),  AND  IN  Thl  VERTICAL#  R  (SLBZ). 

constant  values  of  these  parakeiers  adlcoauly  describe  the  diffusion  of 

INDIVIDUAL  FnRCeLS  OR  PLUNES  OF  HARKED  FLUID*  BUT  THE  APPROPRIATE  VALUES  OF  N 
(SUEY)  AND  K  (SURD  DEPEND  (AS  NAY  BE  EXPECTED)  ON  TURBULENCE  INTENSITY*  RhlCH 
IS  IN  TURN  DEFenDlnT  UN  T  heKPAl  STK A T aF 1C  AT  ION#  PARTICULARLY  IN  1HE  CASE  LF 
VERTICAL  DIPFuSiLN.  HuRIZuNTAL  DIFFUSION  NAY  BE  ACCELERATED  BY  CURRENT  SnEAR.  ON 
A  LARGE  F  SCALE#  Thl  KE ANDE R  INto  CP  iPPlUeNT  PLUMS  BECOHES  AN  1HF0RTANT  CISPtRSAL 
HICHAM Sh.  RlTh  SOKE  HE  ANL  t k 1 NG>  HUfcEVlR.  EPPLUENTS  Di SChAKGeD  NEAR  SHORE  AchOST 
ALkFYS  GENcRAlLY  pullO»  Thl  SHuRELlRlS.  aFFaRENTLY  in  RESFORSE  TO  THE  LARp-kiUc 
FICk  PAITtkN  kHiCn  IS  BlLIEVED  10  BE  CHARAL  TER IZEL  BY  "COASTAL  JETS"  HEAR  ShuRES 
AND  (AT  LEAST  DUMNg  THe  SUnKck  PERIODS)  OSCULATING  CURRENTS  IN  THE  CENTRAL 
PORTIONS.  T  HE  RESULTING  PheNuKENln  LP  "LUaSTAL  ENTRAPKENT"  LF  PULLUIANTS  LEADS* 
pcr  a  NtxR-SHLut  source*  to  The  pukkat.ln  of  a  relatively  heavily  polluted 
INFlUeRCt  RlgIcn  UP  TYPiCALLY  PeRhapS  ii.  kf  LXTERT  EITHER  SIDE  OP  The  SUUnCE. 
DUANTITaTiU  P.cDtcLIRG  Up  SRALL  AND  LAkGf  SCALE  EFFLUtNT  PLUKtS  IS  THEN 
ILLUSTRATED.  THE  RESULTS  Sfiuk  THAT#  fuR  TrtE  PRACTICALLY  HOST  IHPORTANT  CASES* 
DILUTION  uF  eFPlUEMS  DISCHARGED  Nt *R  THE  SHORES  BY  THE  CURRENTS  AND  EDDIES  OF 
THE  GREAT  LAMS  IS  SI  FEEBLe  AS  Tc  BE  ALKCS1  NEGLIGIBLE*  CUhStCOEMLY,  TO 
ACHIEVE  FRALULALlY  SIGnIFKnNT  LiLOllLN.  ONE  HAS  TO  RELY  HAIM  Y  IN  THE 
EFFICIENT  DESIGN  UF  MPFuStk  POMS.  Al  1 ERNA II VEL  Y*  THE  POSSIBILITY  (SO  FAR 
UNPPUV(N)  KAY  EXIST  OF  ACHLeVING  DUL110N  THROUGH  AN  OUTFALL  LOCATED  AT  A 
CONSIDER  AoL t  01S 1  AND L  (t  HUES  up  HORt )  pRLK  THE  SHORES) 

103  CSANADY.  GAbRUL  1.) 

DISPERSAL  OP  P0RE1GN  HATTER  6 Y  THE  CURRENTS  AND  EDDIES  OF  THE  GREAT  LAKES) 

(IMt )  L  OF  Fii  GREAT  LAKES  RtS  ClVlSiON  PReC  9TH  CONE  GREAT  LAKES  RES#  P2BS-299) 
DIFFUSION)  CUrRLRTS)  EDDY  UlFFUSIVlTY)  TURBULENCE)  HATHEHATICAL  HCDELS) 
IG*-C9-19et)  GCCDEt) 

ThE  CCNCEnTR  AT i OF  OP  SuHe  EFPLUtM  AT  A  GIVEN  POINT  IN  A  LAKE  AT  A  GIVEN  TIHE 
AFTER  RELEASE  IS  A  RrNDCiH  VARUBLl.  Thl  FULL  SPECIFICATION  CF  WHICH  CAN  ONLY  BE 
EFFECTEC  IN  TERKS  uF  PROBABILITY  Di STRi BUT  1 ONS .  IN  FRAtUCE  ONE  WOULD  BE 
INTERESTED  IN  Tht  KAXihUH  CQNLENT  R»T  iuN  WHICH  OCCURS  WITH  A  GIVEN  PROBABILITY. 
EXFER1FEMAL  DATA  oVAlLABLt  SO  PAR  DU  NU1  ALLOk  CP  SUCH  ESTlPiATES  AS  THt  Y  ONLY 
refer  TC  MAN  CONLEMrnUuNs.  PREVIOUS  BURK  CARRIED  OUT  BY  THE  WATERLOO  RESEARCH 
GROUP  FAS  SHurN  THAT*  AS  PAR  AS  Hat  6L  JUDGED  FROH  THE  FIELD  OF  KEAN 
CONCENT  RAT  IUN*  PiCRWuNTAL  UlFFuSllN  IS  HA  INI  Y  A  PRODUCT  OF  THL  (CCKFLEX) 
CURRENTS.  WHILE  VtkliuAL  DIFFUSION  DEPENDS  ON  THE  SUPPLY  OF  EDDIES*  SOHE  NEw 
WORK  CARRIED  OoT  LAST  SUNKEN  CONCERNED  TnE  STUDY  UF  RICHARDSON'S 
OlSTANCE-NtiGHBOLR  FUNCTION.  whICh  IS  RELATED  TO  THE  KE AN-SOUARE  CONCENTRATION 
FLUCTUATIONS.  AS  WELL  As  TO  THr  KEAN.  FOKThfck  WORK  IN  THIS  CIRECT1LN  IS  HOPED  TO 
LEAD  T(  A  KCRi  OETAlLLO  DESCRrFTICN  OF  THE  TURBULENT  DIFFUSION  PROCESS  IN  The 
GREAT  LAKES.  SOKE  CALCULATIONS  APt  PRESENTED  TO  SHOW  POTENTIAL  POLLUTION  HAZARDS 
FROH  VARIOUS  INDUSTRIAL  PLANTS i 

104  CSANADY.  GABRIEL  1.) 

INTFRKIUEN)  'FOIL'  UPaeLLlNG  IN  LAM  ONTARIO) 

(197?)  JOURNAL  OF  GEOPHYSICAL  RESEARCH.  VOL.  BZ.  HC.  >.  PF.  B97-919.) 


UFgELLIKC  1  »1NC!  MAYhEMAT  1C  Al  MCDLLSi  MESUlIMMOm  CDRREMS)  TEMPERATURE! 

cc  on ( 5 1  tissi 

A  STROKE  ENOUGH  LONGSHORE  iMPucSt  LEAVING  Tht  COAST  TO  THE  LEFT  IDOwNsINO) 
GENERATES  'ELLA  *  UPBELLlNi  IK  tHHM  THE  lHLRMUCLlNc  COKES  TC  INTERSECT  THE  FREE 
SURFACE.  THIS  PRUBLtH  HAT  Bl  TREATED  AS  A  SIMPLE  6E0STR0FH1C  AGISTMENT  PROBLEM 
IK  GK1CH  1  HE  mIKI  STRESS  IS  SUPPOSED  U  be.  EXERTEu  OK  A  TbO-LATER  FLUID.  A 
MINIMUM  IMPULSE  IS  FUUHC  TC  Bt  NECESSARY  FOR  A  FULL  UPhELlIKC  TO  DEVELOP  FROh 
MYDROST A T IC  EGUlllBKIUM.  UHLN  lrtt  UPaLUINU-FAVOR  IN6  KIND  IMPULSE  IS  CHEATER 
THAN  THE  MINIMUM#  Tm  UPktLLEC  FROM  MLHS  uFpSHCKE  EY  A  DISTAKCE  FRCPORTIOKAL 
DIRECTLY  TO  THE  LATRA  IMPULSE  AHU  INVERSELY  TC  TUP  LAYER  DEPTH  TIMES  CORIOLIS 
PARAMETER.  UPbELLINg  EPISODES  OBSERVED  IK  LAKE  ONTARIO  DUR1KC  THE  1FVCL  AMD 
FEASIBILITY  STuDUS  BEFORE  1PTCL  SHUb  A  PRIMAL  BEHAVIOR  IK  CQQD  QUANTITATIVE 
ACREEMEKT  >11h  THE  SIMPLE  lHtGKtTlCAi  nOCEL.  IK  A  CLUSEC  BASIN#  FULL  UPuElLIKC 
FOLLOkIKG  A  BIND  STRESS  IMfULSE  OCCURRS  uVfcR  ONLY  A  PORTION  OF  THE  SHORELINE. 
GIVEN  GUllSClNl  CONDITIONS#  The  UHbELLED  FAINT  RAY  Bf  EXPECTED  TO  PROPAGATE 
ALCNGShCrl*  SLMEbmAT  AS  AK  INTERNAL  KELVIN  bAVE.  DBSERVATlUKS  IK  OCT  1V72  IM 
LAM  OPTARU  SHUb  pRGNTAL  MOTIONS  KEStMBLlNG  IMEkNAL  KELVIN  NAVES.  HObEVER# 

ONLY  ONE  HALF  OP  THE  NAVeS  PROPAGATES*  THAT  HALF  IN  NHICH  PARTICLE  VELOCITIES 
HAVE  THE  SAME  DIRECTION  AS  1  HE  bAVE  PROPAGATION  VELOCITY.  THE  PROPAGATION  HARM 
ZONE  IS  MUCH  kaRLubcR  ThAN  THE  COLO  UP  BEL  L  t  w  ZONE  NHICH  DEVELOPED  UhDER  A 
SUCCESSION  oP  PREVIOUS  alND  IMPULSES.! 

105  CSAKADY*  GABRIEL  T.P 

LARGE-SCALE  ROtlCN  IN  I HE  GREAT  LAKES! 

(196?)  j •  UP  GEUPhTSICAL  RESEARCH.  VLL.  72.  NO.  16.  PP6151-A162! 

CC'RIlLIS  POPLE!  LAVES)  SElChtSj  f ISLlIKNiuK !  lURPENTS!  MAThEKaUCAL  MODELS# 

1A5SJ  GCCDte ) 

LARGE-SCALE  MOTION  IN  Tnt  GREAT  LAKES  CAN  BE  ASSURED  TO  BE  CP  SHALL  ROSSBY 
LUMPER,  SO  IhaT  ThL  EUUATlONS  DP  MDTICN  CAN  Bl  LINEARIZED  AND  AT  THE  SAME  TIME 
THE  VAR1A1ILN  LF  THE  CORIOLIS  PARAMETER  ailH  LATITUDE  CAN  Bt  KLGLECTEO.  Bhfch 
AP  Pi  I  p  D  Tu  A  TbD-lAYEb  lane  MlDeL#  THE  EulATICnS  BEDDME  IDEMICAL  NlTH  THE 
CCUATIOKS  GLVtRMKG  1«£  BEHAVIOR  CP  SuRPACt  aNU  INTERNAL  SEICHES  IN  LAKES*  BUI 
NCR  'CURRtNT-LlKi •*  AS  Btll  AS  •bAVE-LIKE*  SCUllCNS  TO  THESE  EbUATICNS  BECOME 

op  interest,  the  pour  cuuations  op  motion  in  the  hurizoktac  iassunikg 
hydpcstatic  pressure  Dastpabutilk  ak  The  vertical)  ako  the  Tbo  continuity 

EGOIUUFS  car  Bl  klDucED  1L  lal  aNOlPEKDchI  SETS  UP  ECUATaONS  FOR  THE  PRINCIPAL 
•INTERVAL*  ako  'SURFACE*  MODES.  TtE  SULUTaCNS  OP  EACH  OF  ThlSE  COMPRISE  ORE 
STATIONARY  MODE#  FCSS1BLY  SOME  VERY  SLOB  PERIODIC  MODtS  AKlK  TO  KELVIN  NAVES 
(BUT  CM Y  1 »  1  HE  BASIN  1$  LARGE  tNUUGh)  ANb  SOME  PASlfcR  PERIODIC  MODES 
CORF  E  SPENDING  TL  SURFACE  AND  INTERNAL  SlICHES  NHICH  ROTATE  AROUND  THE  BASIN. 

BHFN  APPLIED  TU  A  CIRCULAR  BASIN#  CCKSlANI  DtPTh  • MDOEL  GREAT  LAKE*  (CF 
DIMENSIONS  AND  OTHER  CHARACTERISTICS  APPROPRIATE  TU  THE  GREAT  LAKES)  ThE  THEORY 
SUGGESTS  THE  EXlSTENCt  OP  U)  BAKDLL1N1C  'COxSTAL  JETS*  DURING  THE  SUMMER 
STRATIFICATION!  U)  SLUG  COUNTERCLOCkni SE  ROTATING  INTERNAL  baVES  CF  A  PERIOD 
MANY  TIMES  The  HAlF-PENDuLUP  DAY!  AND  (3)  SURFACE  AND  INTERNAL  SEICHES  ROTATING 
IN  EITHER  DIRECTION  AND  HAMM  A  PERIOD  OP  AT  MOST  SEVERAL  HOURS  (SURFACE  MODES! 
OR  UP  TD  BITKIN  A  SHALL  FRACUCH  OP  THE  INERTIAL  FEP10D  (INTERNAL  MODES).  AN 
EXAMINATION  CP  Tht  AVAILABLE  UBSERVAl iONAl  MATERIAL  INDEED  SUGGESTS  THAT  THESE 
FEATUbES  ARE  DcTE t TABLt  IN  THE  GREAT  LAKES! 

KW  CSAKADY,  GABRIEL  T.i 

MCTICNS  IN  »  MODEL  GREAT  LAKE  DUE  TO  A  SUDDENLY  IMPOSED  BlKL! 

( lGt  6 )  J.  OP  GEUPHTSICAL  RESEARCH.  VOL.  73.  ML.  2t .  PP»B3R-6AA7| 

BIND!  CURRENTS!  SEICHES!  BAVtSi  MESOL IMMDn #  CORlLLJS  FORCE!  MATHEMATICAL 

RtOPlSl 

1*5B !  GCLuEt t 

A  SOLUTION  is  PRESlNTEU  PUP  The  INITIAL  VALUE  PROBLEM  THAT  ARISES  VHEN  A  UNIFORM 
BIND  STRESS  IS  SUDDENLY  IMPOSED  ON  THt  SURFACE  OF  A  CIRCULAR*  CONSTANT  DEFTH* 
Tbu-LAYPR  Labe  ThaT  HAS  SIHIlab  CHARALTERlSTICS  TD  THE  GREAT  LAKES  UNOER  SUHHEh 
CD NOTICES.  EVEN  bITh  THIS  MINIMUM  NUMBER  Op  DYNAMICALLY  SIGNIFICANT  FEATURES  IN 
ThE  THCCPtllCAL  htotL  (CLOSED  BASiN#  TbL-lAYER  STRUCTURE#  AND  CONSTANT  CORIOLIS 
PARAMETIR)  a  number  dp  Experimentally  Pound  haTures  in  The  behavior  OF  THE 
GRtAT  LAKES  ARE  REPRODUCED  IN  A  REALISTIC  BAY*  THE  MDST  IMPORTANT  SUCH  PHENOMENA 
BEING  (1)  LARGE  ThEkNuCLINe  MOVEMENTS  hlar  The  ShuAES#  (2)  COASTAL  JETS*  LB! 


ROTARY  CUwtNTS  IK  1  He  CtKU»  t'LdiLKi  Lw)  ilANl/lNG  lUfdNAl  WAV.ES  Of  LONG 
wAVEIFNGIh  AND  LASwE  AHf  L 1 TuDE*  It)  SlAKClNb  SURFACE  SEICHES*  AKO  <61  ROTATING 
SOkfACf  AKi)  iNlkRhAl  SeIChES) 
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SIMPLE  ANALYTICAL  MODELS  Of  WiNU-bklVtK  ClKCLlAllON  IK  lHt  GkEAl  LAKES  ) 

U4tel  FROl  IITh  LONF  GREAT  LAKES  KtS,  P 371-3BN) 

CURRENTS)  MATHEMATICAL  MODtlS)  WIND)  CoRlOllS  FORCE)  COASlAL  ZONE)  MES011KN10N) 
IGR-Cil-I GOB)  GCOOil)  bluUt2)  GCCDe2)  GCCOIA)  GCODEJ)  GCOOEt) 

RECIM  AKAmiCAL  ANC  NUMfklcAL  STUDIES  Of  "MODEL  GREAT  LAKES"  ARE  SURVEYED  AkD 
THEIR  IMPLICATIONS  FOR  EXP ERIHINTAL  WORK  ARE  ClSCUiSED.  THE  IhRORTANT  DYNAMICAL 
FACTORS  IK  Dt TERMKlKG  LARGe-SLAit  RATER  HlVEKEMS  IK  The  GREAT  LAKES  AFREAR  TO 
BE)  ill  WIND  STRESS)  (2)  THE  wUNSlkAih)  Of  CuKUKLITY  INPOSlO  BY  THE  SHORES  IK  A 
ClUSEi)  BSS1K)  (3)  CORIOLIS  PukCt*  «hilh  KAY  eE  ASSUKEO  COKSTAKT  FOR  A  BASIN  OF 
GREAT  l AKt S  DIMENSIONS.  The  THEORETICAL  STUDIES  FtVEAL  lHAT.  IK  ADDIT10K  TO 
ThfSE  ?  (SSEKUAL  FACIOrS*  INE  SUMMER  DENSITY  STRATIFICATION  AND  THE  VARIAT10KS 
IK  OEPTh  ALSO  EXERT  A  C0KTR0LL1KG  INrLLEKCE  OK  ThE  CURRENT  FATTERNS.  THE 
INFLUENCE  OF  LOTTOK  AKD  SHORE  FkiOUCK  ArfEARST  TO  BE  MlNuk*  BUT  THIS  IS  NOT 
CONCLUSIVELY  ESTABLISHED.  COKSrICUuLS  AKu  LARGE-SCALE  FEATURES  OF  THE 
C 1  ROLL  AT 10K  PREDICTED  BY  THEORY  Arc  ill  COASTAL  JETS)  U>  T  htkMQC  LIKE  MOVEMENTS 
IK  The  SHORE  ZONES  and  (3)  ROTATION  Of  COkFcKT  PATTERNS.  SOME  Slant  experimental 
EVIDENCE  EXISTS  LN  ThlSE  lNlERESTlKC  AND  IK ROMAN!  PHENuMENA*  BUT  A  GOOD  DEAL 
MORE  WORK  IS  RE  GOIkED*  KCS1  Of  rhIlF  May  BE  CaRrIED  COT  NEAR  THE  SHORES*  AND  THE 
FESM1S  SHOOLL  BE  PARTICULARLY  RELEVANT  lu  HUMAN  ACTIVITIES  Ok  THE  SnORES  OF  THE 
GREAT  LAKES) 

108  CSAKACY.  G Ac f 1 c L  T  .  ) 

WIND-DRIVEN  SUMMER  CIRCULATION  IK  IhE  great  LARES) 

llvtt)  J.  uF  GlOPHYSICAL  RESeaRLh.  VCL.  73.  M.  B.  PPESTWiBG) 

ME  SCLlMMOK)  RiKti  CDRRtN  I S  >  MATHEMATICAL  KDCELS) 

IRSt)  GCLDE2)  GCOutij  GCOutS#  GCOOtE)  SlP.HlElED  MODELS  OF  RiKD-FCRCED  MOliUNS 
are  considered  in  i nt  Two-layer  circilar  basin  'model  greai  lake1  intrwduceu  in 

AN  EARLIER  PAPER.  UNDER  SOMMeR  CuKOlT.lNS*  RHlN  A  T  HERML'l  LIKE  IS  PRESENT*  BOTH  A 
UNIFORM*  STEADY  «1ND  AND  A  oNIPORP  wiKL  VARYING  PERIODICALLY  IN  TIME  FRODOot  A 
FAICTUNLESS  LAKE  RESPONSE  CnAkAC ttRlIED  BY  STRUNG  BOoNDARY  CURREKTS  AKU 
PFCKOUKCED  YhlkKGCLINe  MOVlKcMS  IK  Tht  SHORt  ZONt.  ThE  LENGTH  SCALE  DETERMINING 
THE  WIDIh  OF  1  hi S  SHORE  ZONt  IS  ThE  'RADsdS  Op  DE FORMATION* •  T  YP1CALL Y  THRtt 
MILES.  LbSERVAIIONS  uN  lakes  HUrlk*  MICHIGAN*  AND  ON  VAR  11  SHOW  SUCH  MOTIONS  TO 
BE  PRESENT  NEAR  IHE  SHORES) 

108  CSAKADY*  G aBk 1 E L  T.) 

WlNT  EFFECTS  uh  SURFACE  BuTTUf.  FRONlS) 

( 1S7  E I  J  GtUrrYSlLAL  RtS  B3 «L9 ) * Htsi-VtCC j 

WIND;  coastal  zone*  mathematical  models*  mesoumnion; 

7S32  )  GCOctt) 

IK  KEARShCRt  RtGTONS*  WATER  UP  REDUCED  DtNSITY  IS  FRLDUEMLY  PRESENT  ONlKG  TO 
FRESHWATER  INFLUX  U«  SPRING  hEaUkU.  UNDER  SOME  CIRCUMSTANCES*  LIGHT  NEARSHORE 
water  IS  CCNPlhtO  1U  UN  l  SIDE  OF  A  DENSITY  FRONT  *  EXTENDING  FROM  SURFACE  TO 
BOTTOM*  AND  IS  CALLED  'SPRING  T  nLKKOC  L 1 Nt  *  LR  'SheLF  EDGE  FRONT.'  THE  SHAPE  AND 
PERMANENCY  OF  This  FROM  ARE  AffeCTEC  BY  wIND  STRESS*  WHICH  HAY  INTERFERE  WITH 
THE  MOMENTUM  BALANCE  IN  A  DIRECTION  PARALLEL  TO  THE  FRONT  ANC  CAUSE  6EGSTR0PH1C 
ADJUSTMENT  HOTIuFs  NORMAL  TO  THE  FRONT.  A  SIMPLE  GcCSTROFHIL  ADJUSTMENT  THEORY 
ELUCIDATES  SOKE  OF  T Hi  MORE  IMPORTANT  iPrECTS  OF  WIND  ON  SUCH  FRONTS.  WINDS 
OPPOSING  The  GEuST  ROrhlC  FLO*  ABOVE  THE  INCLINED  FRONT  TtND  TO  FLATTEN  ITS  SHAPE 
AND  EVENTUALLY  OtSTROY  THE  FRONT*  sOMt 1  INI S  CAUSING  THE  FORMATION  OF  A  SURFACE 
LENS  OP  WGBBlL.  LoKPARlSON  W*Th  OBSERVATIONS  FROM  LANE  ONTARIO  ANC  FRCh  THE  NEW 
ENGLAND  CONTINENTAL  SHELVES  SHuaS  THAT  The  THEORY  GIVES  A  REALISTIC  FIRST-ORDER 
DESCRIPTION  OF  FRONTAL  BenAvioR.) 

110  CLUER.  N.  L.) 

Thf  BIOLOGICAL  INVESTIGATIONS  OF  POLLUTION  IN  IhE  ERIE-NIAGARA  WATERSHED) 

< 1GE9I  NY  STATt  CONSERVATION  DtMAkTMENT .  A  BIOLOGICAL  SURVEY  OF  TPR  ER1E-N1 AGARA 
SYSTEP.  FP.  13A-I39) 


CC0DE4;  GCODtAw;  CCUDt AE  3  ;  wCUUtSAAUj  GCGOtAGSi  NV-C1I 
111  ClAlNA,  SHARuN  C.) 

CRUSTACEAN  ZLuPwANnTLN  OF  SOulHwtSURR  LAKt  tMARlO  IK  1972  DURING  THE 
INTERNATIONAL  FULL  YEAR  rill  I  Mi  GNEA1  LAKES  I 
(1  97A)  PROC  lilt-  COnF  GREAT  LAKES  RES,  Pi-le; 

ZOOPLANKTON.  CRUSTACLA;  COPiFGDa;  CALANClUAl  CLADOCERAI  ABUNDANCE (  DISTRIBUTION! 
HARPACTKCIDa;  - 

IGR-C17-197AJ  GCCDtSA A;  GCUUESB2;  GCCDisBa;  GC00E5C2} 

THE  SAILING  MATRIX  HAD  7  lRANSlCU  PERPLNCICOLAR  TO  SMOkE  RUNNING  FROM  PORT 
blllER  10  ROCHESTER  »Iln  3  STATION.  IN  LACK  TRANSECT  AT  1F2,  4,  AND  6  KM  FROM 

*  SHORE.  SAMPLING  NAS  CONDUCTEL  DURING  it  CktlStS  FRGM  MID-APRIL  TO  MID-DLCEHBEk, 
1972.  COPE  POL  NAOPlll  wtkl  THE  MUSI  A60MCAN 1  IDENTIFICATION  GROUP  FOLLOWED  BY 
BCSMIMCS  w  1  T  H  MUCRC  AND  IMhATUM  cYCLOPCID  CCPEPODIOS.  THE  OTHER  COMMON 
IDENTIFICATION  GROUPS  IN  DECREASING  ORDER  OF  ABUNDANCE  RtRE  OAPhNIA  RETROCURVA, 
CERICDAFHnIA  lACUSTRlSf  CYCLOPS  BKOSFiOATUS  THCMASl,  TROPOCYCLOPS  PRAS1NUS 
MEXICANLS,  IMMATURE  CALANCIl  COPE  PCD  ICS.  AND  EUBCSM1NA  CCkEGQNI.  RlTH  THE 
EXCEPTION  oF  e.  LCREGOM,  ThESE  GROUPS  peakcD  In  SEPTEMBER  AND  OCTOBER.  THE 
COMMON  CLACOCERAKS  EXHIBITED  THE  TYPICAL  CLAoOCERAN  PATTERN  OF  WINTER  AND  SPRING 
ABSENCE  FOLLOrED  EV  VtRY  HIGH  MAXIMA  IN  LATE  SOHKEk  AND  RAUY  FALL.  ESPECIALLY 
CLOSEST  TO  SHORE.  ScRtkAL  SPeCltS  WERE  ENCOUNTERED  WHICH  HaVE  NOT  BEEN  REPORTED 
PREVIOUSLY  FRuM  LANE  ONTARIO.  AMONG  THESE  ARE  PERHAPS  3  SPECIES  OF  ALOKA. 
CAMFUCf NCOS  RFC T 1R0S TkIS,  EUkYCtNcUS  nAMELLATLS,  A  SPECIES  OF  EOCYCLOPS*  AMO  » 
SPECIES  OF  HARFACUCCID  COPEPOOS  (BRYOCAMPT OS  NIVALIS.  C ANTHOC AMPTUS 
RuBFRTCCKERl.  CANThOCAHPTLS  ST aPhYLINLIDES.  MESCCHRA  ALASNANA.  HORARlA 
CR1STATA); 

112  DAVU.  ELIZABETH  L.t 

PUBLIC  PEkCePTIONS  OF  MATER  COAL T  T 1 1 
<1971)  WATER  RESOURCES  RES.  7«3.  PPAS3-A57! 

RATER  OUALllYj  FLBU1C  PARTICIPATION!  hi; 
i 7a3  J  GCCLtA;  GCCOEti  GC0UE2  i  GCuLttBlU; 

•  RATtw  PCLLUTIUN  IS  PERCEIVED  BY  THE  GcNEkAL  PUBLIC  TO  BE  OF  INCREASING  CONCERN 
AS  A  MAJU  F  NOdLEM  FACING  lMt  .TATt.  PkOn  A  SURVEY  OF  A  . E PFESENT AT  1 V t  SAMPLE  OF 
ADULTS  IN  *1 SluNSIN.  IT  hAS  SmO«n  THAT  T Hi  PoBUK  has  RATHER  DEFINITE  IDEAS 
ABOUT  RHA1  CunSTIIDIES  A  DESCRIPTION  OF  POLLUTION.  THE  RESPONDENTS  MENTIONED 
ALGAE  A  NL  MUCKY.  LACK  GAltR  BUT  DID  NUT  UPTEN  MfcNT  aOn  ATTRIBUTES  SUCH  AS 
CHEMICALS  OR  OISEASt  GERMS  THAT  ARt  NUT  DETECTED  BY  The  HUMAN  SENSORY  SYSTEM. 

•  HE I-  Tht  Rt SPEND E N1 S  wE«E  ASK  tD  TU  NAMt  WATER  IN  THE  STATL  THAT  THEY  FELT  NAS 
POLLUTED,  THEY  NAhtD  WATERS  ThAT  IN  PACT  HAVE  ThE  CHARACTERISTICS  THEY  DESCRIBED 
WMF N  Ui FINING  POLLUTION.  ThE  MOST  wIDFLY  UScD  INDICATORS  OF  MATER  POLLUTION  SEEN 
IKSUFFlClLM  IN  LIGHT  OF  THE  POBcXL  DEFINITION  OF.  AND  CONCERN  ABOUT.  WATER 
POLLUTION; 

113 D A V ] E 3 .  TODOF  T.;  THOMAS,  NELSON  A.; 

GREAT  LAKES  PR  LGRaMS  OF  THi  bcOSSt  llE  LABORATORY; 

(1972)  PROU  1ST  FEDERAL  Cot.F  ON  Tht  GRcAT  LAKES,  PPBE-Bb! 

us;  RESEapcf;  prlgrams;  regulatory  agency; 

US-FCS-F 1971 ;  GCbwlS; 

114DECHTIAR,  ALEX; 

NEOICmINCRHYNCHUS  N0TEM1G0N1  N.  SP.  <AC ANTHOCEPHALA  l  NEOEChENORHYNCHXDAE I  FROM 
GOLDEN  SHINER  OP  LANE  ONTARIO; 

(1967)  CANADIAN  j.  ZuOLlbY.  VOL.  AS.  NO.  i.  PPI55-159; 

acanthccefhwoa;  notemigonus  crysulelcas;  fish;  parasites; 

259a ;  GCCDES; 

A  Ntw  SPECIES  OP  ACANThOCEPHaCAN,  NcOEChXNORHYNCHUS  NOT  EN1G0N1,  PROM  THE 
INTESTINF  OF  NOTEMIGONUS  CRYSuLtUCAS  IMlTCHlLL)  IS  DESCRIBED.  THIS  IS  THE  23RD 
SPECIES  CF  1  Hi  FAMILY  NLOLChXNONHYNCHXDAi  VAN  ClEAVL,  19X9  AND  THE  ISTH  SPECIES 
OF  THE  GENUS  nECECmINuRHYNCHUS  HAFANN,  XE92,  KNOWN  FROM  NCRTh  AMERICAN  FISH 
ACCORDING  H  VARIOUS  AUTHORS.  IT  IS  THi  SXXTh  SPECIES  OF  Thl  GENUS 
NEGECHINCRHYNCHUS  WHICH  DOES  NOT  UTIUZL  CAlOSTQMIGS  AS  DEFINITIVE  HOSTS  XN 
NORTH  AMEkXCAI 


115  OCCCOKf*  BENjAhIN  G. ! 

GREAT  uns  REGULaT  *CN* 

1 19C  b  >  PROC  IllH  t CNF  GREA1  tAKcS  RES*  P62J-B39! 

REGILAT10N)  L AKl  IEVELs)  VOEUNE  AND  CLRREM  FLOW) 

1GP-C 1 1-1 9t  B )  GCLDEli  GlOUt2!  GCCOE3)  GCODER!  GDDOESi  GCLDEb) 

THE  FA  FIR  P*tStMX  A  BRIEF  OtSCRlMlLN  OF  THE  PHYSICAL  CHAR  AC  UR  1  SI  1C  S  AND  OF 
THE  HYDRAULICS  AM,  HYDROLOGY  OF  Tnt  GREAT  LANES  SYSTEM*  ALONG  mITH  A  SUNNARY  OF 
REGULATION  SICCUS  CONDUCTED  DURING  1  HE  FAST  HALF  CENTURY.  IHE  TECHNIQUE 
EF.PICYEC  TO  OEVELuf  CURRENT  OPERATIONAL  REGULATION  PLANS  ON  THE  LAKES  AND  THE 
LATEST  INTERNATIONAL  STUDIES  FUR  EEGULaULN  OF  THE  ENTIRE  GREAT  LANES*  AND 
PROBLEMS  OF  SFtClAL  INTEREST  ENCOUNTERED  THEREIN  ARE  DESCRIBED.  DISCUSSION  OF 
THE  DERIVATION  OF  BASIC  DATA  (E.G.  LEVELS*  FLOGS*  SUPPLIES*  ETC.)*  UNIFORM  IASE 
CF  COMPARISON  ENPLUYtD  IN  THESE  STUDIES*  REQUIREMENTS  OF  REGULATION*  VARIOUS 
APPROACHES  U  REGULATION*  ANL  MeTHOuS  OF  EVALUATING  RESULTS  ARE  lNCLUOEDl 

116  OECGOKE*  BENJAMIN  G.J  NIGERIAN,  EDMOND) 

FLRcCASTlNk  TnE  LEVELS  OF  Tut  GREAl  LAKtSi 

( 1 9M  7  I  CORPS  UF  ENGINEERS.  N1 SCELl ANEOUS  PAPER  07-2.  REPRINTED  FRCP  WATER 
RESOURCES  RESEARCH*  VUL.  3*  NO.  2*  PP.  397-GD3) 

HATER  LEVELS)  PREC IF  1 T *T 1UN)  FORECASTING)  WATER  SUPPLY) 

US-C E-L-MPc 7-2 !  GCOOEoj 

A  OF  SC  R 1  FT  ION  is  GIVEN  UF  Tnt  U.S.  LANE  SURVEY  METHOD  OF  FORECASTING  GREAT  LAKES 
RATER  LEVELS.  THE  METHud*  IN  GeNEHAL*  CONSISTS  OF  DETERMINING  A  LEVEL  FOR  EALH 
month  UF  A  t-MUNlh  FChcCaST  PERlOL  UN  EACH  uF  THE  GREAT  LAKES  BY  ROUTING  A 
PREDICTED  VLLLNE  lF  .ATER  (NET  BASIN  SUPFLY)  TO  FACh  OF  THE  GREAT  LANES  BASINS. 
THE  IcCHNlooE  tP.HLC.YED  IN  PRE01C1IUN  UF  ThE  VULUNc  OF  IHe  WATER  CONSISTS  OF 
usiNC-  multiple  linlah  regressions  based  upon  l.s.  *eather  bureau  precipitation 
AND  TEHPEaAUkE  OaTA  AS  PREDlCTuRS  FOR  Tbt  FUST  MONTH  AND  TREND  ERED1C 1 CRS  FOR 

ihe  second  through  the  sixth  honth.  this  telpmoue  results  in  pcrecasting  op 

LARf  eCVEIS  UN  The  AVERAGE  FROM  It  Tt  VI*  IILSER  TO  THE  RECLRDEC  LANE  LEVeLS*  IN 
cent  ARISEN  r 1 1 H  Iht  1 ECnNl COE  THAI  UTililES  THE  LONG-TERM  AVERAGE  VOLUME  OFBATER 
AS  THE  BASIS  OF  PRUjcCT 1UN) 

117  DEE  FRfTE,  N  AT  Hot  EN  J  i 

Phosphate  ANO  NlTRaTE  STUUY  In  little  SLDUS  bay*  NE  r  TORN  DURING  WINTER  ICE 
CUVfR  AND  EARLY  SPRING*  1972) 

(1979)  Fill  CREEK  BIOLOGICAL  FIELD  SlATION  BULLETIN*  1(1)I9S-SI) 

NUTRIENTS!  NITRATE)  PHOSPHATE)  PHOSPHOROs)  NITROGEN)  RATER)  ICE) 

NY-CCS-B1979-I)  CLUUtSDJ) 

118  DELUNC*  JUSePh  j.) 

Great  lAKtS«  CHEMICAL  HUNITORING) 

(197t)  ENVIRONMENTAL  SCIENCE  L  TECHNOLOGY*  VUL.lU*  NO.  1C*  HR. 986-990) 

NON. TURING!  LHtMiOAt  CoMPUSlTIOhi  POLlllluN) 

3172)  GCCQEt)  GCUOEli  6C0DE2)  GCODE3)  GC00E9)  6CODE5) 

119  DENNIS*  FObtRT  E.i 

US  1FYGI  Ship  SYSTEM*  DESCRIPTION  OF  ANCHlVtD  DATA) 

(197F)  OS.  OEpT.  OF  COMMERCE.  NCAA  technical  REPORT  EDS  27.  B»PP) 

NAVIGATION)  RESt ARCH  i  ADVANCE  11)  1FYGL!  DATA  PROCESSING)  OATA  BASES) 
TEMPERATURE!  RADIATION!  WIND!  DEFTp;  DISSOLVED  OXYGEN!  CHLOKOFHVLLI  BAROMETRIC 
PRESSURE) 

OS-CN-TP-tCt-27)  GCUoEt) 

THIS  REPORT  OESCRlBES  THt  DATA  COLLECTEU  ABOARD  THt  U.S.  SHIPS  RESEARCHER  AND 
ADVANCE  11  DURING  THE  INTERNATIONAL  F  A  ELD  YEAR  FOR  IHE  GhEAI  LAKES  ilPVGL)*  A 
JOINT  UNIlEC  STATES-CANAOl an  PROGRAM  CONDUCTED  IN  1972-73  FOR  THE  STUDY  OF  LAKE 
ONTARIO  AND  ITS  BASIN. SeNSoRSpUaT a  ACQUISITION  SYSTEMS*  ANU  DATA  PROCESSING 
PROCEDURES  ARE  DISCUSSED*  AND  INVeKTCn.LS  ARE  GIVEN  CF  THE  ARCHIVED  DATA) 

120  DtOTSCH*  MORRIS) 

EARTH  FlSuuRCES  OBSERVATION  SYSTlMS  PROGRAM  RESEARCH  AND  FLANS  FOR  TNE  GREAT 
LAc.ES  BASIN) 

(1972)  PRUC  1ST  FtDERAL  CCNF  Oh  IhE  GREAT  Lakes*  PRbB-BB) 

REMLTc  SENSING)  ReSE ARCnj  FROGRAMSi  TpckMAL) 


US-PCS-F1472  i  GC ODES)  GCQGtfej 


121  01N6ELL  »  JOHN  0.  J 
6REA1  KMS  PULlUldfi 

( 1966 1  ft)  ft* 10k A L  RESOURCES  CuONCll*  ill*  AftftkAL  CONFERENCE.  PP1V-26) 

POLLUTION)  ECONOMICS) 

Ml-NPC-CU)  GCOLEll  GCCDE2)  GCCOeS)  GCLDE4)  GCODES)  GC0DE6) 

122  DCLBEER*  RICHARD  A.)  STtHft,  ROBERT  A.) 

PCPOLATlCft  TREfttS  of  olALfttUDS  Aftli  STARLINGS  )ft  NOPTH  AHtRICA*  1466-76) 

119791  U$  OEM  01  IftUKiOft  FISH  ANO  WILDLIFE  SERVICE  SPECIAL  SCIENTIFIC  REPORT 
WILDLIFE  ftO  214*  PP99) 

POPULATION  DYNAMICS)  STURNcS  VULGARIS)  AGtLAlOS  PHCENKEUS)  HOlOTHkUS  A1ER) 
OOISCAELS  CUSCOLA)  LSI  CANAL*) 

0S-1F-SN214) 

THEY  USED  THE  NORTH  AMEftlCAft  BktECING  felftG  SURVEY  10  ESllftAlE  POPOLAIlbft  IREftOS 
CF  PED-WlftSEO  BLACKBIRDS*  COHHUN  GkACKLES#  BkORN-HEAOtD  COfcBIROS*  AND  SlAkLlftGS 
FOR  19et-76  IK  1  HE  OS  AftO  CAftAO*.  tEUftDtO  10  A  CUftllftEftlAL  SCALE*  1HE  SLRVtV 
IftOICAllL  SlGftlF  lLAftl  XftCkfc  ASE  S  IK  1HE  fttAft  NUMBER  OF  RRD-»1NGS*  CCwBIRCS  AND 
SI AR LINGS  OBSE*  VEO  Ft*  HOLIt.  SlAkLlftCS  HAC  1  HE  GkEATESI  INCREASE*  4.96  BIROS 
PER  ROUTE  Ok  A  14.41  lftCkEASE.  Tht  STARLING'S  GREA1ES1  REGIONAL  INCREASES 
OCCURktC  1ft  IhE  hkSIEftft  US.  POPULATIONS  01  RED-hlftGS  lftCkEASEC  NCS1  IN  1  HE  SI. 
LAURENCE  VALLEY  AftO  PARIS  UP  InE  ftlOkESI  AftO  LOftEft  PLAINS  REGIONS.  COkBIRDS 
1NCR EASEr  INE  ncsi  IN  1 ht  PLAINS  FRuB  IOwA  IC  SASKATCHEWAN  AND  DECREASED  OVER 
PARTS  OF  Iht  EASIEkft  AN t  ftlOkESItkft  LS.  gk  ACME  FuPULAllONS  INDICATED  NO  CHANGE 
Oft  A  CCNliNEhl At  SCALE  bUl  CIO  SHCk  SlfttKC  INCREASES  IN  1  HE  HlDwEST  AND  LOkER 
PLAINS  REu.lL.ftS  AftL  0ELL1NES  1ft  AFFALALhU.  THIS  RNLftLEDGE  OF  BLACKBIRD  AND 
STARLING  Pur  LL At  ION  IkENOS  1ft  SPtLiflC  AREAS  ShOULD  lftPkLvE  OLF  AB1LI1Y  10 

understand  increasing  birc-man  clnfluis*  il  evaluate  proposed  bird-dahagl 
control  SIRAlEGItS*  and  1C  OEVtlC*  ftO*L  EFFECTIVE*  LONG-IERft  SOLUTIONS  THAN  ARE 
AVAILABLE  Al  FkEStftl.F 

123  CUNATl*  ALBERT  A.)  hCBSUN*  GtCRGE  C .} 

TRANSIT  SUKAA  ft t ASGR Eftfcftl S  IN  LAKE  LftlAklC  On  Tht  NCUlP  CF  Thi  NIAGARA  RIVER) 
«19tE>  FPCC  11Tb  Cuftl  U* E *1  LAKES  kES*  P)#G-At7) 

SEISF1C  PROFILING)  SElSftlCSj  SEOlftiM)  PnYSlCC-KAFhY)  BOTTUft) 

IGP-Cll-Uot)  1C7*)  GCOOE  SA4 > 

RECORDS  CBTAlfttC  FRCP  A  KELVIN  HUGHES  TRANSIT  SOftAk  IftSTRUftEM  HAVE  BEEN  SPLICED 
TOGETHER  AND  *  COftPAklSCft  HALL  BEIatEft  AftPlilLDE  OF  SIGNAL  AND  B0T10H  SANFLES  TO 
IDENTIFY  BUTTON  MATERIALS.  SUFI LEBtNT ARY  DATA  FROM  HYDkOGRAFHlC  CHARTS  ENABLES  A 
FAIRLY  CCHFftEHENSlVE  INTO kp* 1 1 A T 1  ON  Tu  bt  HADE.  THERE  IS  VIRTUALLY  HO 
PE NFTRATluN  INTO  Iht  BuH IN  SEOihEftlS  BY  The  SOUND  BEAN  FRCP  THE  SONAR* 
PENfTRATlON  BEING  AbOLT  1  IN  1NT  l  Iht  VERY  FECtftTtY  OEFOSI 1 EO  SEDIMENTS.  The 
RECC1DEC  INUftSllt  or  THE  kelLtCTEO  B.«M  IS  DEPENDENT  BOTH  LPCh  BCTTOft 
TOPOGRAPHY  ANO  THE  SEOlftthl  MATERIALS  AT  THE  BATE  k-SEOIMENT  INTERFACE.  GKE 
profile  *as  sc* v 1 1 1 o  along  ab«U  l  fti  bF  Thl  Niagara  riven  above 
MAGARA-CN-lHt-LAKt.  IH)S  RElORD  ShCWS  THE  STRONG  REFLECTION  FROft  ThE  EAST  BANK 
OF  The  RIVER  as  kELL  AS  A  STRONG  INDICATION  OF  A  SAND  ANO  NLD  BOTTOft.  SORE 
PR  OF  I NE  NT  RIDGeS  AkE  ktVEALtC  RHlCh*  FROft  TNtIR  SHADOW  REGION*  NAY  BE  8-10  FT 
HIGH.  20  OTHER  PROFILES  ktRE  SURVEYED  *t»  LAKE  ONTARIO  OFF  THE  ftOUTh  OF  THt 
NIAGARA  R1V1R.  1 HtSE  RECORDS  Akt  SHORN  »1TP  AN  INTERPRETATION  AS  TO  BOTTOM 
MATERIALS  AftL  *  CURRELATUft  RllH  DAT*  FROM  CORING  STATIONS  AND  HYDROGRAPHIC 
CHARTS! 

124  DONllAft.  MARK  A.) 

THE  CCU  NIAGARA  BAR  NICROMETEROLOGICAL  PROJECT; 

11972)  1FYGI  b  ftt  4*  FPU-22, 

CANADA)  PROGRAMS)  RtSEARCb)  1FYGL)  MEASUREMENT)  NlTECRDCCGY ) 

IF Y-B4 )  GCLCES ) 

125  OUNST*  RCSSECl  C.)  BURN,  STEPHEN  ft.)  uTTORNAkft*  PAUL  0.)  SMITH*  STEPHEN  A.| 
NICHOLS*  STANctT  A.)  FETERSCN*  .APES  U.)  KftAUER*  DCUGLAS  R.  SERNS*  STEVEN  c.) 
WINTER*  DOKACO  R.)  wlRTft*  ThUMAS  L.) 

SURVEY  OF  CAKE  RthAelUTAUOft  TcCHftlCUES  AND  l  XPEFlEftCES) 


11474)  WISCONSIN.  DIM.  Of  NATURAL  ktSOUKCtS.  TECHNICAL  BULLETIN  NO.  7S.  PF. 

174.) 

LAKE  1  i  RinAtlLllAlluN)  S  t  0 1  Kb  NT  *7  1  vN  i  KUlKUM  RE  MUV  Al  I  DREDGING)  NUIkltMlS) 
n  ASA  bint  N7)  EUlkOPhlCAllUN)  WAllk  LtVilS)  COkktNTSj  HABITAT)  ALGICIDES) 

HERB  1C  I  Hi  ;  METHODS; 

RI-NF-187S)  6C0LE1)  GCuDtij  GCLUE3)  GCOOE4)  GCCDE5)  GCCDE6) 

EXCESSIVE  ELTROPhlC AT  ION  OF  LANES  IS  A  SERioUS  INTERNATIONAL  PROBLEM.  THERE  HAS 
SEEN  A  GREAT  NEED  EUR  A  COMP RLMtNSl Vi  INFORMATION  SOURCE  USABLE  IN  DEVELOPING 
PoTUKE  REHAbiliT  AT  ION/PNLIeCTILN  PROGRAMS.  THIS  ST ATE-Of-TME-ART  REV1E  V 
REPRESENTS  AN  ATTEMPT  To  CELINE  ATE  THt  ACCOMPL ISHhtNTS  OF  LAkE 
RESTORATION-RELATED  ACTlVlTltS  kuRLDklLE.  1NELRNAUON  kAS  ACQUIRED  THROUGH 
EXTENSIVE  NAIL  SURVfcY  (ABOoT  6.00b  ENTRIES)#  CLLt Ek AT ION  OF  StVERAL 
INTERNATIONAL  JOURNALS /NE  WSLtTTEkS#  AND  A  SYSTENAT 1C  LITERATURE  SEARCH  INCLUDING 
FOREIGN  AS  kELL  AS  DOMESTIC  MATERIALS.  The  CONTENTS  OF  ThIS  REPORT  CONSISTS  OF 
FIVE  MAJOR  o 1  VISIONS )  1)  1ULNT IF iCA T ION#  OESCRIFTION  AND  PRESENT  UTILITY  OF  THE 
VARIOUS  TECHNIQUES#  t>  COMPILATION  AND  DESCRIPTION  OF  INDIVIDUAL  FAST  AND/OR 
ONGOING  RESTORATION  t A#EK 1 thC ES  (ALMOST  bLb  ACCOUNTS)#  3)  PROJECT  NEThCDOLOGT# 

4)  NAME  ANO  ADDRESS  OF  FEOFLE  P*OV10lRG  F  ERT INERT  INFORMATION  (OVER  30C 
RESPONDENTS)#  AND  S  >  LITERaTlhL  REFERENCES  (MORE  THAN  bOG  DOCUMENTS)) 

126  DUTKA#  BERNARD  J.J  CHAU#  ALFRED  S.  Y.)  COBURN#  JOHN  A.) 

RELATICFShIF  bETwttR  bkCT  Era aL  InDIC AIUks  UF  RATER  POLLUTION  AND  FECAL  STEROLS) 
(1474)  RAT  t  k  RcSEARLH#  b*lb47-lUSS) 

BACTEPIA;  POLLUTIln}  METMLUS;  BXOkSSAY)  FECAL  COL1FORMS) 

CAN-CClR-CR-7#  GCODt*;  gCODEd#  GCOutT)  GCUCE4blT4) 

127  DUTKA#  BERNAKb  J.)  S» 1 T2  E  F  — hoOS  t »  RARER  U.) 

DISTRIBUTION  UF  MLTAGENS  AND  T  URIC  ANT  S  IN  LAisE  ONTARIO  hATERS  AS  ASSESSED  BY 

MICROBIOLOGICAL  FR LCt  CURE  S i 

(147E)  J  GRIAT  LARES  RES  4 ( i > 1 2 37-£ 4 1 , 

MICRCbIELLGY)  MET  HwoS  )  6 AC  1 1  M«  i  UxKlTT; 

7412  >  GCOOESA) 

RATER  SAHFLtS  COLLEC  T  Lb  FROM  INShLrE  AND  OFFSHORt  »A  T  E  R  S  IN  LAKE  ONTARIO# 

TORONTO  RA1(  RFRUNl  AND  HAMILTON  LAY  RlRE  TtSTtO  FOR  MbT  AGE  Ml  ACTIVITY  (AMtSl 

test)  ANO  presence  of  acute  toxilarts  (Sfiruluf  volutans  test,  data  indicate 

P.ANY  INSHORE  RATERS  CONTAIN  MOlAGthiC  CiPfLoNDS  rF.ICh  CAUSE  REVERSION  OF 

salmcne lla  it st t f  strain  ia  is3s.  the  maturity  of  sahflfs  tested  did  not  contain 

ACUTE  TCXICaMS  EAStL  ON  THt  SFl*«klCF>  VJLOUNS  TEST.) 

128  EADIEi  BRIAN  J.)  ROBERTSON#  ANufttw) 

Am  IF  YGl  C  AF  BON  bUCGt I  FUR  LAKE  ONTARil) 

( 197F )  J.  GkEAl  LANES  wL  St  arch,  VLL.  l#  NO.  i#  PF.  307-323.) 

CARBONS  CAKcCN  ClOXIOt;  F.AlHLNAUCAL  KCUtLS# 

6433  s  GCCCES ) 

A  CARBCF  BUDGET  RAS  PRUDwCEu  Flr  tACH  NOMH  UF  THt  INTERNATIONAL  FIELD  YEAR  FOR 
Tht  GREAT  LARtS  ( IF  YGL )  Y  t  A#  (APRU  Ivii  TO  FanOH  1473)  TC  DETERMINt  THE 
IMPORTANCt  OF  I  Hi  VARIOUS  SOoRCtS  AND  SINKS  OF  CARBON.  MAJOR  SOURCFS  bERE  POUND 
TO  BE  CC2  VhlLH  GAS  FIXED  IN  ORGANIC  NATTER  DURING  PRIMARY  PRODUCTION  AND 
INORGANIC  CARBON  IN  IkibOlakl  SIpEAMS#  LSFEClALLY  THE  NIAGARA  RIVER.  THE  MAJOR 
SINKS  VERt  FcUNl.  Tb  BL  INOkGAN.C  CARbON  OUTFlCR  AT  THE  ST.  LAwRENCt  RIVER  AMD 
NET  CC2  GAS  EXCFiANGt  bET  »ttN  The  INORGANIC  CARBON  POOL  AND  THE  ATMOSPHERE. 

INFLOW  AND  CUTFULh  uF  ORGANIC  MATTeKS  iN  RIVERS#  SEDIMENTATION  OF  ORGANIC  ANL 
INORGANIC  MATTER#  GRuCND  rATck  TRaNsFDRT#  ANL  MUNICIPAL  ANO  INDUSTRIAL 
PE*TURBAT1uNS  ACCOUNTED  IN  TDTAL  FUR  LESS  THAN  1CL  OF  THE  ANNUAL  BUDGET.  THE 
LAKE  HAD  AN  INVENTORY  OF  APPuOX ImaT  ELY  4.0 IC  TO  The  TENTH  FObER  KG  OF  INORGANIC 
CARPOr  AND  AFPrCxIF.aTEL)  Ah  Order  UF  MAGNITUDE  LESS  ORGANIC  carbon,  the 
RIVfRBORNt  FLDX  DF  INORGANIC  CARBON  OF  C.SX1C  TO  THt  ICTh  PLrER  HAS  13L  OF  THE 
LAKE'S  INVENTORY#  ASSUMING  COMF L t T t  MIXING)  A  MINIMUM  MEAN  RESIDENCE  TIME  UF  b 
YEARS  CAN  BE  CALCULATED  FROM  TH*I  INVENTlKY.  THE  SEASONAL  CYCLE  INHERENT  IN  THE 
FIXATION  Of  CARBln  IN  FRlfAkY  PRCLuCIlLN  raS  FRIMAPIlT  BALANCED  BY  A 
COMPLEMENTARY  SEASONAL  CYCll  IN  1 Ht  AIR-lANE  CC2  GAS  EXCHANGt  SYSTEM.  Thk  LAKE 
ACTS  as  A  SINN  PU  C02  GAS  In  Thl  rANM  MONTHS  WHEN  PRIMARY  PRODUCTIVITY  IS 
HIGHEST  AND  AS  A  SuUkot  OP  C 02  IN  1  Hi  CUDtP  PART  OF  1H|  YEAR.  THE  1PY6L  YEAR 
MAC  HIGHER  THAN  NORMAL  RATiS  UP  RATER  FlC»#  BUT  THIS  COES  NET  APPEAR  TC  HAVE 


PEPURtLC1  1  HE  lNCRGANlC  CARBON  SYSTEM.  A  COMPARISON  Of  IPYGL  CARBCR  ftUOStT 
RESULTS  WITH  LuRKtSPUNDlhG  ESUMaTES  CALCULATED  FUR  A  TYPICAL  YEAR  FROM 
FOSTOklCAl  DAI  A  ShO»S  ho  MAJOR  C IFF tkl NCLS. } 

129  ECKfRI#  THOMAS  H.)  HANLON*  JLhN  A.) 

F  X  SHI  hi E  S  STULIeS  AllnG  1  he  SI.  lAkRENCE  klVER) 

(19771  CUS*  JAMS  k.*  tD.*  Pkll  1  KLNAk  >  nEPuRTi  BIOLOGICAL  characteristics  of 
THE  ST.  LAsREnCE  RIvEk,  SOC  ENVIRONMENTAL  SCIENCE  AND  FORESTRY*  PF61-91) 
FISHERIES)  SFEC1LS  DIVERSITY} 

NY-tS-f  P-SL)  GC0DE7) 

130  EOSAU*  1 NONAS  A.} 

ELFCTRIC  FO«ER  GENERATION  AND  ITS  INFlOENCE  ON  CHEAT  LAKES  FISH} 

I19?t>  PROCEEDINGS  OF  THE  SECOND  FEDERAL  CONFERENCE  ON  THE  GREAT  LAKES.  FP. 
953-962.) 

ELECTRIC  PO.tK  GENERATION}  ELECTRIC  PCrEN  GENERATING  STATIONS}  RATER}  LITTORAL} 
FISHERIES)  FISH} 

Sill}  0S-FCS-FAG7S}  GCcDE.l  GCGCtZj  GCG0E3 }  GCG0E9 ;  GCODEt)  GC00E61 

131  E ICHBAUM*  RiLLlAN  n.  } 

A  SURVIY  Or  RATER  POLLUTION  CONTROL  LAR} 

(1977)  bcnner*  fatkicu  a.*  ed.*  lconomrc  and  legal  enfcrcenent  mechanisms* 

PR  CL .  OF  A  WORKSHOP  ht LD  IN  hlNDSOR*  ONlAkiO*  FEE.  21-22*  1S7T.  PR267-272) 

RATER}  POLLUTION)  LEGISLATION} 

I4C-RA-R-77-C1)  GCOOEoj  GCODE.)  GCUDEij  GCODES)  GCG0E9) 

132  EL-SHAARAtU*  ABDEL  H.)  UUktSHl*  ANSAR  A.}  LcTKA*  BERNARD  J.) 

STUDY  OF  NICk OB  ILLOGICAL  AND  PHYSICAL  F ARAP.E  TEAS  IN  LAKE  ONTARIO  ADJACENT  Tc  THE 
NIAGARA  RIVE.) 

(19491  CANACfc  CENTRE  FOn  INLAND  rATlRS*  PF19  «'FIfSi 

NICMBICLCBY)  aATEk  COAlITY)  AtRLbiL  BACTcRlA)  TEMPERATURE)  PH)  DISSOLVED 
OFYCEN}  TokblUITY)  STATISTICS)  ANALYSIS)  PHYSICAL  CHARACTERISTICS)  HATMEMAUlAl 
KCDUSl 

CAN-CClR-u-i )  GCL0ESA9) 

STOLILS  OF  THE  NIAGARA  RIVER*  AS  A  PG1M  aOckCe  INPUT  INTO  LANE  ONTARIO  «ERE 
HAUL  LSINL  VAR10LS  KICkObIOLuGIC Al  AM  PHYSICAL  PARANlTERS*  IN  APRIL*  JUNE  ANO 
OCTOBER*  19i9.  ANALYSIS  OP  ThE  DATA  SUGGtSTED  THE  EXISTENCE  OP  A  HIGH  POSITIVE 
ASSOCIATION  BiTRttN  THeSE  PARAMETERS.  In  aDDiTICN*  HIGH  HORIZONTAL  VARIABILITY 
BETrLLN  SAMPLING  STaIIONS  RAS  r uUNl)  in  S  STUDIES.  ALTHOUGH  VERTICAL  VARIABILITY 
•AS  NOT  STATISTICALLY  SIGNIFICANT  IN  APRIL*  SCPE  PARAMETERS  ShOaEO  VERTICAL 

hetfrogfncITy  During  june  anl  out.  an  exhanation  for  tm  variability  of 

M 1CFC  e ILLOGICAL  PARAMETERS  IN  TERNS  OF  Tut  PHYSICAL  PARANETERS  IS  GIVEN*  USING  A 
BACK  hAF  C  tLIMNATIUN  PROCIUORE.  A  SXPFLE  NODEL  RAS  DEvELDPEC  TO  EXPLAIN  THE 
VARIABILITY  IN  THE  MlCkUBi uLLGl C Al  PARANETERS  IN  TERNS  OF  CHANGES  IN  RATER 
DENSITY.} 

133  EMBODY*  G.  C.l 

STOCKING  FuULV  FOP  THE  STREAMS*  LAKES  ANO  ruNOS  l>F  THE  ERIE-MAGARA  rATERSHED* 
Fxciusivl  uf  LANE  ERIE) 

(1929)  ny  st at c  conservation  department,  a  biological  survey  of  ihe  erie-niaoara 

SYStCK.  PPLS-3B) 

FISp  STOCKING)  FISH)  TEMPERATURE )  SALML )  SaLMD  TRUTTA)  SALVELINUS  FONT INAL1S ) 
SALPL  GAlRDNtkl)  MlCRuFTEPUi  DUL0M1EL* )  MICRdPTEBUS  SALP01DES) 

GCCvci A9T3S3)  GCGOtVGSl JSi)  GCUdEVGSU)  GCU0E9G5U)  GC0DE9G3T7I  GCG0E9GJT6) 
GCCDF9G3TV)  GL  UDE  9G9T3 )  GCOOIAGZIG) 

134  (til  AND  NIAGARA  COOMltS  REGIONAL  PLANNING  BOARD) 

AHAS  OF  REGIONAL  PLANS  AND  PROGRAMS) 

(  F  ERIE  AND  R.AGARA  REGIONAL  FLANKING  BOARD*  UPDATED  PERIODICALLY) 

DEVI llPPChl  PLANNING}  PuFULAT.lN  tSUNATl)  LANC  USE)  rATER  DUALITY)  SERERS) 

MAPS)  VATt.  SUPPLY)  RECREA1 ICN)  HCuSING  CHArAC TEKISUCS)  RASTt  TREATMENT) 
ENCFP-2*  GCOuEGGS )  GCuotsAVTi)  GtLDESbZ) 

130  ia it  AND  Niagara  COUNTIES  Regional  planning  board  UTILITIES  COMMITTEE) 


ENVIRONMENTAL  ASSESSMtNI  STATiNtNl  FOR  THE  REGIONAL  PLANNING  BOARD  UTILITIES 
COMKl TT  E  E  > 

(1973)  ERIE  AND  N1 AGAk A  CGONUtS  REGIONAL  PLANNING  BOARD,  PP275) 

POPULATION  LSTIMaUS)  -Alik  SUPPLY)  baTeR  GCAL  1 T  T  j  PkOGRA  Nil  SEVERS)  GRAND 
ISLAND)  NT  >  NASH  lkcATNEM)  ENVIRONMENT)  IMPACT) 

ENCRP-UC-HS-:)  OCUuiSBNTi)  GCOLtSeAT*)  GCOCESBATZ)  GOOD t*«2Tlj  GCCDES82T3) 
GCOCESBtTv)  GCOOEBA4T3SS)  GL0DESA4T iSlt)  GCODESA<.T3S17|  GCDCE1A4T3S4I 
GCCOEIA4T3S1)  CCOOE4GST3)  GCCOlAGsW)  GCUDE4G3T8)  6C0CE4G5T1 )  GCG0E4G3T7) 
GCGGE4G3T4) 

136  GAVIN,  LOUIS  E.) 

PRECISE  LASER  NAVIGATION  SYSTEM  (PLANS)) 

(1972)  PROC  1ST  FEDERAL  CONE  ON  1  hi  GnlAT  LANES,  PP202-2G4) 

NAVIGATION)  METhLOS) 

OS-F C  S-Pl 47i )  GCODkb)  GCOUE7) 

137  ESCHNER,  ALT  PUR  N)  NICKER,  GERALD) 

NATER  RESOURCES) 

(1972)  ST  LANNENCl-EASTERN  ONTARIO  COMMISSION  SHORELINE  SlUOY  TECHNICAL  REPORT, 
32P) 

HYDROLOGY)  PRECIPITATION)  RUNOPR  DRAINAGE)  NATER  SUPPLY)  NAUR  QUALITY)  GROUND 
NATER) 

SLE-ST5 ;  GC00t504j  6C00E5CS)  GCODE7)  GCOulSDRU) 

THE  NATER  RESOURCES  PICTURE  OP  THl  ST  LAGKENU  R I V ER-t ASTERN  LAKE  ONTARIO 
SHORELINE  IS  LGM.lNATtO  BY  THE  MASSIVE,  RELATIVELY  CONSTANT  VOLUME  OF  PLUG  OR  THt 
GREAT  LANES/RIVtR  SYSTEM.  INPUTS  INTO  Thl  STUDY  AREA  PROM  PRECIPITATION  ARC  LOn, 
POP  NY  STATE,  ANO  THE  CuNTRinOTHN  PRO)  LARGE  TRHUTaRY  STREAMS  IS  MINuR  -  EVEN 
THOOGh  ThEY  ORIGINATE  iN  SuME  CP  ThE  HIGHEST  RRECIR1TATILN  AREAS  CP  THE  SlATE. 
THE  TRIBUTARIES  GLNtRALLY  CONTAIN  NAUR  Of  LCnER  DUALITY,  HAVE  A  PORE  NICELY 
FLUCTUATING  RtOlME  AM  RElATiVlH  SMALL  VUUNi.  ThErE  ARE  NC  EXTENSIVE 
GRUINOlATER  AQUIFERS  IN  ThE  STUDY  ARE ,  NhiCh  IS  HIGHLY  PRODUCTIVE.  HHENE 
GRUUN  D»  A  T  t  R  YltlLS  ARE  HIGH,  GAUk  kC.LiTY  MAY  BE  jUSFEtT  bECAUSE  OF  A 
RELATIVELY  LIRtCT  CONNECTION  Bt  1«LEN  SORFAll  nAUR  aNO  GRCGNDraTEL.  THE  SI 
LANKENCE  R 1  Vi k  VALLtY  AND  IIS  VICINITY  IS  A  UCTCMCALLY  ACTIVE  AREA,  TRAVERSED 
BY  1 NTR  LSI Vt  IGNEOUS  RASSeS  AND  1 Mt  SCENE  UP  HISTORICAL  EAKThgoarES  OE  HAgi  R 
DIMENSIONS,  CONTINUING  ORlIFT  UR  The  SHORELINE  AND  ALGNG-SHlRt  TRANSPORT  CP 
BEACH  MATERIAL  ARl  GLkKlNG  TO  CHANGt  The  CHAaACTeR  AT  LEAST  oR  SOME  SHORELINES 
IN  THE  SOUTHERN  Part  OR  The  STUDY  area.  The  Pit*  OR  The  ST  LAnRENCE  IS  SEVERAL 
TIMES  GRiATER  Than  Thl  , RUJEOT lu  OEMANG  ROr  rATER  OR  THE  MUNICIPALITIES  AND 
INDUSTRIES  IN  The  aria.  ANt  RECOMMENOaTiuN  TO  DEVELOP  UPLAND  SOURCES  OF  STORAGE 
DO  NOT  APPEAR  JOSIIPIEO.  STRlNGcNT  McASuRtS  TO  PkUlbCl  THE  STILL  HIGH  QUALITY  OF 
THE  ST  LAnRENLE  RIvER  aATER  BY  ADVANCED  hASTE  TREATMENT  IN  THE  GREAT  LANES  BASIN 
AND  STRICT  INT  ERNAl IlNAl  SURVEILLANCE  SHOULD  HAVE  HIGH  PRIORITY) 

138  EVANRO,  NAaK  A.) 

AN  ARNL'TATEU  t i BLl CGaAPh I  UN  RakASiUC  LORERuDS  AND  HUS1  RELATIONSHIPS  IN  THE 
GREAT  L  ARi S  RcGIUHS) 

(1476)  GREaT  LANtS  LAb.  UFP.) 

BIBLIOGRAPHY)  COREROGA) 

REP-B-NY-uBC-GLL-CRl j  GCGCfcb) 

136  FALCONER,  ALLAN)  COLLINS,  STANLEY  H.)  CiCKlNSON,  k.  TREvCR)  PRCTZ,  RICHARD) 

BURMA,  ROBERT  P.)  THOMSON,  NE1TH  P.  B.)  HARRIS,  GRAHAM  P.)  HCrARTH,  PHILIP  4.1 
STUDIES  IN  THE  LAKE  UNTaRIu  BASIN  USING  ERTS-1  AND  THE  HIGH  ALTITUOE  DATA) 

(1973)  FRul  SYMPOSIUM  UN  SUMR1CAN1  RESuLlS  OBTAINED  FROM  ERTS-1,  PAPER  G  IN, 
P614-82B) 

REMOTE  SENSING  SATELLITE)  R1VCRS  )  MODEL  STUDIES)  PLUMES)  CHLOROPHYLL) 
TURBIOITY) 

GCG01S)  GCOut SAAT3)  LAN-CC Ig-CR-o j 

STULIFS  IN  THt  LAKE  ONlARiC  BASlM  ARE  DtSIGNcD  TO  PROVIDE  INPUT  FOR  NOOtLS  CP 
R I Vf  F  BASIN  DISCHARGE  AND  MACRO-SCALE  FEaUReS  OF  CANE  CIRCULATION.  LAKE  STUDIES 
APPEAR  TL  REQUIRE  HIGH  ALTITUDE  IMAGERY  TO  RtCGRO  THE  OYNAHIu  PcATURES  UP  LArE 
ONTARIO  SO  THAT  ERTS-1  DATA  Mat  Bt  1NTERPREIEC.  LAND  AREA  STUDIES  REQUIRE  INPUT 
CP  SOU  MjlSTUKE,  LAND  USE  ANO  SOlL-SEuIM  cM-GEOMORPHOluGY  MEASUREMENTS  SOME  OP 


HMltH  APPEAR  lb  HE  AUiUtl c*  ON  A  REGIONAL  SCALE  PROM  ERTS-1  PRODUCTS) 

140  tAi>i rrhap.  a.  KKkUi  hairuttep.  s«m ci# 

iHf  AFPA'S  FISHERY; 

( 1  s?e>  I  SI.  LA»RLNCt-lASURN  uMAklO  COMMISSION  TECHNICAL  REPORT  NC.  it  i  ZAP) 
Fash;  Lift  HISTORIES)  HAfcl 1*1 ;  F 1  Sh  STuCnaNG)  REPRODUCTION)  HATER  DUALITY; 
EUUcPHlCATlLN) 

SIE-TKS;  GCCDE5)  GC0DE7; 

141  FEDI  Alt  COUNCIL  FOR  SCIENCE  AND  TECHNOLOGY  INTERAGENCY  COMMITTEE  ON 
CC  E  ANOGR APHY | 

AC0A11C  SCIENCES  IN  IhE  GREAT  LANES  AREA*  VCL.  It  INTRODUCTION  AND  SUMMARY.  VOL. 
Ill  A0UAT1C  SCIENCES  IN  iMt  GktAT  LANtS  ARE A I 
1 1  St  6 )  L.S.  DEPARTMENT  OF  COMMERCE.  SuPP..) 

DIRECTORY;  research;  EDUCATION)  REGULATION) 

REF-l-US-CN-iCG-lkAI  GCOOEt)  GgQDLa )  GCOut*)  GCODES)  GCOOEA)  GCOOESl 

142  FERGUSON.  nCnAKD  L.»  SAnDIlAMDS.  JOHN) 

1FYGL  ATMOSPHERIC  CATER  BALANCE  PROJECT) 

(1972)  IFTGL  B  M  A.  PP3-7) 

HATER;  EVAPORATION)  IFTGL;  Canada;  MEASUREMENT ;  PROGRAMS) 

ify-ba;  gcules; 

143  FERR  IS#  ROBERT  G.; 

FYFCCRIRS  ANO  SETHERSl  HlSTuRiC  FlACtS  COMMEE DRAT  TNG  The  EARLY  EXFLDRATIOK  AND 
SETTCcPEM  OF  ThL  UNITED  STaTeS) 

liVeVI  US  DEFT  OF  INTERIOR  NATIONAL  FarN  StkVlCE) 
hi  ST  CRY ;  US;  man; 

BOUTS) 

144  FlMktlTE,  NCSVAtC, 

MERCURY  USES  IN  CANADA  AND  lntl*  PUSSibcE  HAZARDS  AS  SOURCES  OF  MERCURY 
COMamnaUln; 

«a9U>  F  N  V  1 R  CNMEM  At  FuCiUTjUN.  VOL.  ..  FPilG-lSl) 

KEpCURY)  fULldTUN;  INDUSTRIAL  ScraGE  TREATMENT) 
lilt i  GClucj;  GCOOiS;  GC0Dt3)  WCCDtG)  GCOCE 6 ) 

DURING  The  fast  TIN  YEARS  MRkCDRY  CONSUME T 1 uN  HAS  SHOhN  A  STRONG  UPrARD  trend  In 
CANADA.  1 Hf  major  PROPORTION  OF  IPIS  INCREASE  CAR  BE  ACCOUNTED  FRR  BY  THE 
CHlOR-AlRAcl  INDUSTRY.  FrCM  RhlUM  NEARLY  200. UCC  LI  (GC.OOC  RG>  OF  MERCURY  ARE 
R'ElilSEt  aNT t>  THE  CNUruNMeNT  EACH  TEAR.  HOST  OF  THIS  MERCURY  FINOS  ITS  HAY  TO 
•AlkkCuORSiS  LXFOsiNt  aCUATaC  ECOSYSTEMS  ghERl  MEkCURY  IS  NNOrN  TC  ACCUMULATE. 
ThF  Use  Ct  MefCUrY  CUMruUNOS  FOR  SLIME  CONTROL  IN  THE  CANADIAN  PUlF  INDUSTRY  IS 
DECREASIN'..  tUT  IN  wNc  CASE  tUVAltu  MERCURY  LEVELS  IN  FISH  HERE  TRACED  BACK  TO 
SUCH  A  SCurCL.  ALSU  DECREASIN'.  IS  THE  USE  CF  SELu-DRESSlNGS  CONTAINING  MERCURY. 
ALTHOUGH  This  USE  OF  MErCURaacS  IS  ST  ice  CONSIDERABLE,  and  in  vier  of  findings 
IN  CTHtfi  CUCi. TRIES  eLEVaTED  F.ErCURY  ceVeLS  IN  SEED-LAYING  BIRDS  AND  THEIR 
PREDAlHS  MCST  Be  EaPeCTED.  ELECTED  LEVELS  OF  MERCURY  rERE  FOUND  IN  PHEASANTS 
AND  FaFTFIDLES  COclECTtU  IN  SOUTHERN  AlEEPTA  RHeRe  MERCURY  SEED-DRESSINGS  ARE 
EFTFRSIVEcY  USEC) 

148  FISHER.  CuNAlD  a.) 

PRf-CLINTUN  RUCNS  UF  THE  NIAGAkA  FRONTIER  •  A  SYNOPSIS) 

Civet)  GFULOCY  OF  beSIERN  NEr  YuRR  GLILEBOOK.  NY  STATE  GEOLOGICAL  ASSOC  BOTH 
ANNUAL  MUTING.  P.i-S) 

PALI CRTtlCGY )  STRATaGRaFHIC  GEOLOGY)  PALEOZOIC  .)  PALEOGRAPHY)  MINERALOGY)  NY) 
NVG-St)  GCOCLSAR) 

148  FLANNAGAN.  JOHN  F.) 

EFFICIENCIES  CF  VARIOUS  GRABS  ANO  CORERS  IN  SAMPLING  FRESHRATER  BENTHOS) 

UV7C)  J.  FaShERaES  RES.  EUrrD  CF  CANAL*.  VCl.  27.  NO.  lo.  FR16V J-17G0 ) 

BENTHOS)  SAMPLE  CCLctCTION;  PONAk;  E  K  MAN  I  M  R  ANR  L IN— ANO ER SON )  CLREFSl  SMlPkR 
DREDGE; 

IBS*;  ccotEt; 

RONt  CF  ScVERAl  SAMPLERS  CONPAREU  IN  UNITED  TESTS  IN  LAKE  ONTARIO  GAVE 


REALISTIC  ESIlMATtS  wf  bENTHOS  IN  ALL  SUBS1RAUS  ENCOUNTERED.  THE  PGHAR  AMD 
SHI  TEA  GRABS#  Tht  LNL  Y  SAMPliRS  1  HA  t  FUNCTIONED  IN  GRAVEL#  CAM  CLOSEST  TO 
ALL-SE01HENT  SAMPLERS.  IN  SAND#  HOktVLR#  Tht  FKANKIIN-ANOSRSON  Edit  APPtARtD  TO 
BE  MUCH  HOKE  EFFICIENT  Than  tiTHtR  uf  THt.SE  Tht  SAMPLERS •  IN  MUD  THE  EKHAN  (RAIS 
SAVE  THE  HlSHEST  MEAN  NUMBERS  OP  ANIMALS  PER  SQUARE  M.  IN  TRIALS  IN  LANE 
WINNIPEG  FkUFUND.L  MUD#  HANU-lANtN  DIVER'S  LURE  SAMPLES  BEING  USED  AS  A 
SUANTITATIVE  STANDARD#  ONLY  THE  FlSPtRpES  RESEARCH  BOARD  MULTIPLE  CORER  AND  THE 
STANCARC  EnMAN  GRAB  SAVE  OU.NTllAliVE  RESULTS  FOR  TOTAL  MACRObENTHUS.  HOkEVeR# 

THE  MULTIPLE  CORER  COLLECTED  SIGNIFICANTLY  FEkER  ChlRONGMlDS#  AND  THE  STANDARD 
EKMAN  GRAB  SIGNIFICANTLY  FEkER  uLIGGlh.ET t S#  THAN  DID  THE  DIVER'S  CORES.  THERE 
bERE  INDICATIONS  THAT  THE  TALL  tNPAh  GkAb  «AS  EITHER  NOT  TALL  ENOUGH  OR  Tuu 
HEAVILY  bElGHTED  FUR  USE  IN  SOFT  SEUIPENTS  AND  THAT  A  SMALL  IMPROVEMENT  IN 
DESIGN  COULD  MANE  ttOTh  THIS  AND  THE  SUnDARU  EKHAN  MURE  EFFICIENT.  MOST  OF  THE 
SAMPLERS  APPARENTLY  SAMPlLD  SOME  GROUPS  OF  ORGANISMS  MUCH  BETTtR  THAN  OTHERS. 
NEITHER  THE  FUNAR  GraE  NOR  Tht  TAIL  RLIGhTEU  EKHAN  GRAB  SAHPLEl  THE  CHIRONONID 
OR  Ol 1 GOCHAE  Ti  POPULATIONS  »AT 1 SF AC TDnILY .  HOWEVER#  BOTH  GRABS  INDICATED 
DENSITIES  uf  SFHAEK1 IDS  NUT  SIGnInICaNTL t  DIFFERENT  FROM  T Hk  DIVER'S  SAMPLES! 

147  FOREMAN#  JACK! 

1FYGL  PHYSICAL  DATA  COLLECTION  SYSTEM  DESCRIPTION  OF  ARCHIVED  DATA! 

U97b)  US  DEFT  Of  Cuf.HtRCl  HuAA  TECHNICAL  RtrURT  EDS  IB#  j/5Pf 

DATA  PROCESSING!  MtThOCS!  INSTRUMENTS!  Ml ASuRthtNT i  TEMPERATURE!  klNui  VELOCITY! 
CURRENT  S i 

US-CN-EDS-lti  GC0DE5J 

THIS  REFC.1  DcSCfieES  ThE  DATA  uBT  AiNtu  bY  THE  PHYSICAL  DATA  COLLECTION  SYSTEM# 

A  NFTnCRN  Ur  TOhtRS#  BoGYb#  ANu  LANE  ST  AT iLNb  USED  DURING  THE  INTERNATIONAL 
FIELD  YEAR  FUN  ThE  GREAT  LANES  llPYfcl)  IN  1972-73  FOR  LIMNOLOGICAL  AND 
METELRCLLGlCAl  M  ASLRE  ME  NT  S  ON  LANE  ONTARIO.  SENSORS  USED#  CALIBRATION 
PROCEDURES#  AND  DATA  PROCESSING  TECHNIQUES  ARE  DISCUSSED#  AND  INVENTORIES  ARE 
GIVEN  Lf  ARCHIVED  D.lA# 

148  FORERAN#  J.LN ! 

lfYGL  PFYSILAl  DAT*  COLLECTION  SlSTtM  1  NT t RuL Mf AR 1  SON  DATA! 

1 197  S )  US  DcFl  Of  CuMNcRuE  NuA*  t N V IRLNht N 1 Al  DATA  StNVICL  NOA  A  TECHNICAL 
MEMCR.NL UM  EDS  CEOU.-j#  Mr! 

DATA  PROCESSING#  MEAbURENENTi  MATHEMATICAL  MODELS!  TEMPERATURE!  VELOCITY!  ulNDi 
CURRLNTS! 

US-CN-EC-lM-Ca!  GCLUtS# 

DURING  lfYGL  1972-73#  Is  eUuYS  AN L  TuRERS  ( ELL1PFE D  WITH  AUTOMATIC  RECORDING 
DEVICES)  WERE  DEfLUYED  IN  LAKE  UNTaRIl  AS  THE  MAJOR  SEGMtRT  OF  THE  PHYSICAL  DATA 
COLLECTION  SYSTEf  (PUCS).  DAI  A  rRLf.  BUOY  1NTERCCMFAR ISONS  BEFORE  DEPLOYMENT 

indicate  that  measurcmcnts  by  the  fdcs  Scnsuks  were  accurate,  during  thc  fitio 

YEAR#  THE  BUOY  SYSTEM  WAS  COMPARED  MTn  SENSORS  .BOARD  The  LS  S/V  (SURVEY 
VESSEL)  JuhhSuN#  AND  The  DATA  uBIAlNED  LuNr IRMED  ThE  RELIABILITY  OF  THE  AIR-  AND 
kATER-TFMFERATURt  SENSORS.  THE  hlND-SPREC  AND  klNU-DlRECT ION  SENSORS  APPARENTLY 
FUNCTiLNfu  PhUPl  R L Y  ThKuDGHuuI  THE  FIELD  YEAR#  BUT  THE  DUALITY  OF  CURRENT  SPEED# 
CUPFENT  OlKECTIUN#  AND  UEv-PulNT  DATA  OLUkiuRAUD  AFTER  DEPLOYMENT! 

149  FRETTAG#  DrAf  R.i 

AFPLlCATluN  OF  ICt  ENGINEERING  ANu  ML  SEARCH  TL  GREAT  LANES  PROBLEMS! 

(19721  PR  uC  1ST  FEOtRAL  CONF  ON  Th(  GRtAT  LAKES#  FP131-13B! 

ICE#  ENblNEERtNGi  RESEARCH!  ICl  CUNlRULi  ICE  CONDITIONS!  REMOTE  SENSING! 
US-FCS-P1 9  72  >  GCOOtoi 

THE  ULC  REG1LNS  RESEARCH  ANU  ENGINllRING  LABORATORY  (OPREL )  CONDUCTS  REStARCH# 
STUCIES#  AM  INVESTIGATIONS  uN  PHYSICAL  FHENCMENA  ASSOCIaTEL  hlTH  TEMPERATURES 
HEAR  UP  BLLDk  THE  FRtLZING  PulNT  LF  *ATER.  ALTHOUGH  IN  THE  PAST  MUCH  OP  THE 
RESEARCH  HAS  BElN  SPONSOR tu  BY  1m  MLITakY#  THE  BREADTH  OP  ThE  RESEARCH  PROGRAM 
HAS  BEEN  ANk  rcMAINS  OuITE  L.RGt.  THERE  ARE  STUDIES  OP  SNUk  CCHTRCl  AHD  REMOVAL# 
ICE  ENGlHEkRlNG#  PUG  DISPERSAL#  PROS)  EFFECTS  IN  SOIL#  INTERPRET ATICN  DP 
SaTFILIK  iM.tok.Y  ANU  FORECASTING  DATES  OF  prEEZE  UF#  ICt  THICKNESS#  ETC.  A 
NUMBER  Lf  BASIC  SCIENCE  STUDIES  SUfPLRT  THIS  »GRK#  FOP  EXAMFLt#  RESEAnCh  uN  THE 
BASIC  CFYjTALLGGR.PmY  Or  ICt#  r.ltuU  IMATuLCGY#  GtOPHYSTCS#  AND  THE  ECOLOGY  OF 
THF  TUNDP.  BlUME.  MUCH  OF  THE  tXPkfTlSE  AC  Du  1  RE  D  BY  CRREL  HAS  DIRECT  APPLICATION 
to  current  problem  tf  the  great  lams  region,  this  has  recently  been  recognized 


er  ThE  CCrFS  UF  ENGINE ERS.  *Nl  THE  LABORATORY  IS  ACTIVE  IN  THE  STUDY  OF  THE 
EXTENSION  wP  THE  NXvJGaTIln  SEASON  CK  Tnt  LKt.T  LAKES*  THE  SPECIFIC  STUDIES 
SE1KC-  PURSUED  UK  THAT  PkUjECT  INlLUOe  A  shot  up  polluuuk  PATTERNS  Fit  ok 

SATEUlTE-BlitD  IMAGERY  AM  ASSISTANCE  IK  iHt  DEVELOPMENT  OF  THE  SUIILE  SYSTEM  \ 
FOR  1CI  CONUOL.) 


ISO  FPICK.  HAROLD  C.J 

ECONOMIC  ASPtCTS  OF  THE  UKEaT  LAKES  FISHERIES  OF  ONTARIOl 
•19E1I  FISHERIES  RESEARCH  BOARD  OF  CANADA.  SDILETIK  NO.  IAS.  FP,  16C.I 
ECONOMICS;  FISHERIES;  NaRKeTINO  FISHERY  FRuLDCTS)  FORECASTING  HISTORY! 
REGULATION!  r HYS 1DGR aFhY |  CYPRlNUSi  OISTRIECT ION!  SAlVELIKDS  NAHAYCDSh; 

ExPCRUTIGN;  carala;  Ontario;  fisf;  stizostecicn;  coregonls  clopeaforms; 

ICTALURLS;  MFIEEKA  CHRYsOFj;  OSNERLSi  AC1 FEKSEF IDAE !  ESOX  EOLJUS)  PERCA 
FLAVtSCERS;  LEDClCHTHYSi 

CAN-FHS-FKd-BiAS;  GCLDtll  GCODE3!  GCCOEAl  GCOUESI  GCODEfr; 


1S1  GASU.1CZ,  TnEHAS  A.;  DINAH.  FRANK  J.; 

CC'NC 1MP4T1UN  OF  HERCORY  IN  THE  MANUFACTURE  CF  FISH  PRCTE1H  CONCENTRATE  BY 
ISOPROPYL  ALCOHOL  EXTRACTION  OF  ShcEFSHEAO  ARC  CARPI 

(1 97Z  >  LK V  IK  lNMENT At  SCIENCE  ANu  TECHNOLOGY.  VOL.  6.  NO.  6.  PP, 726-727 1 
HERCORY;  FISH  FrCTEIN  CONCINTRaTEI  AFLCDIKLTCS  GRUNNIENS;  CYFRINOS!  FISH! 

3017;  GCCDEatSl  GCOOESiS!  GiODEGG)  GCwDEi AAT3I 

LEVELS  Lr  P.LRCORY  IN  Bbl  TCP.  FEEDING  FaESHRaTEF  FISH  ANC  THEIR  CORRESPONDING  FISH 
PRCTCIN  CONCEHTFaTcS  HAvk  BtER  OETERFlhiC  AND  FOUND  TU  CORRELATE  kITH  A  FISH* 
FISH  FRCTtlN  CONCENTRkTt  ENH1CHHLRT  FACTOR  OF  S.  THIS  FINDING  INDICATES  THAT  NO 
HERCORY  15  !  XlRACTcD  FRbK  THE  FISH  OSLO  IN  THIS  STUDY  DURING  THE  CONCENTRATE 
PANUFACTlRc  V  a  A  ISOFRUFYL  ALCOHOL  EXTRACTION.  ARC  FURTHER  SUGGESTS  THAT  ONLY 
FISH  CF  lb*  INITIAL  KERCuri  CONCENTRATION  HAY  BE  US EC  AS  STARTING  HATERIAC  IN 
THIS  FRLCESS  IF  THE  RESULTANT  FiSH  PRUtlR  CONCENTRATE  (FFCI  IS  NOT  TO  EXCEEG 
THE  FAXlFCn  ALLDAABLE  HEhCURY  C  ORCc  NT  R a  1 1  OR  LEVEL.! 


152  GFONcY.  F  iCh.rC  T.i  HARR.  HtRFiAN  ■ 

THE  LERIS  RlSeARLH  ClNUR'S  EarIh  OBSERVATION  PRoGFAH  FUR  RATER  GDALITY  AND 
LIFMLLGY; 

(1972!  FRLC  1ST  FEDERAL  CONF  UN  THE  GREAT  LAKES.  PPZ9t-2t3! 

RfKulE  SIMINGI  rater  OLALltli  NASA!  LS!  Rt  GULATOKY  AGtNCY I  PROGRAHS; 

US-f CS-PlWt;  GCUDLl;  GC00E2;  UCbCEii  GCoUE  A I  GCDDE6I  GCODESl 


153  GE  IS.  JAMS  El; 

PRELIMINARY  REPORT i  BIOLOGICAL  CHARACTERISTICS  OF  THE  SI.  LAHRENCt  RIVER! 
C19TV)  SEE  ENVIRuNHERTaE  SCIENCE  AND  FORESTRY.  SYRACUSE.  NY.  RP23I1 
COMM  UNITY  STRUCTURE!  PR1HARY  PR  OUUC  T I kl 1 Y ;  SECONDARY  PRODUCTIVITY; 

phytc; larrtun;  fish;  larvae;  food;  flams;  rater  duality!  benthos;  avesi 

1NSECIA.  HAFHALl A!  AMPHIBIANS)  REPTILIa!  FORtPHYTON)  ZOOPLANKTON!  ENDANGERED 
SPECIES) 

NY-US-EF-SL)  GCCDE7) 

154  GEIS.  JAhtS  a.)  NYDUKe.  NICHOLAS  F.i  GILHAN.  BRUCE  A.)  RuTA.  PATRICIA)  FAUST. 
HllORED  l.i 

PLANT  C C'HP.yKl T 1 1 S  ALONG  The  ST.  LAURENCE  KlvEK  SHORELINE  IN  NEU  YCRK  STATE) 

•  1977 1  GE 1 S.  JAPlS  a..  ED..  PRElIHINAnY  REPORT!  olOlQGlCAL  CHARACTERISTICS  IP 
THE  ST.  LAURENCE  rIVER.  SUC  EhVIRUNHEMal  SCIENCE  ANO  FORESTRY.  PFUZ-ii .! 
PLANTS;  CUKE  UNITY  STRUCTURE;  SFkClcS  DIVERSITY;  COASTAL  ZONE)  aElLANDS) 
•ILCERRESS  AREAS;  NY; 

NT-us-PR-si;  fcCOCt? ; 

155  GEIS.  JAPES  a.  Ktc.  JANET  LI 

COASTAL  klTlANvS  ALONG  LAKt  OnTaRU  AhU  SI  lAgRENCE  RIVER  IN  JEFFERSON  COUNT  1. 
ky; 

<197*1  KY  STATE  U  A)  SYRACUSE  COLLEGE  OF  ENVIRONMENTAL  SCIENCE  ANC  FORESTRY. 

1 3AF; 

PARS!  MAP.ING)  PLANTS)  *tUANOS| 

KY-US-ES F-i;  GCOUtSDV;  GLLDtSDS; 


V 


156  CHS*  JAMtS  V)  S.USCOMB*  SCOTT) 

NATuwAl  VEGETATION) 

(1G72I  SI  CAwReNCE-EASTERN  CM Ak i i  COMMISSION  SHORELINE  STUDY  TECHNICAL  REPORT* 
2CP » 

VEGETATION)  PLANT S )  wEUANDS)  HABITAT) 

SI  E-ST  A »  GCCPtSLI)  GCOOLSOS)  GCOUt?) 

AN  JNvFRTjkT  OF  NATURAL  PLAnT  COMMUNITIES  NAS  CONDUCTED  CN  107*711  ACRES  Of  LANO 
ALONG  IK  SHuWEUNt  OF  lane  ONTARIO  AND  THE  ST  LAURENCE  RIVER  IN  JEFFERSON  AND 
ST  LAURENCE  COUNT  It  S*  NT.  e  MAwOV  vEGETaUONAL  UNITS*  INtLUtiiNG  It  COVER  TYPES 
NERE  RECOGNlItU  ANO  LOCATED  ON  A  1121* LUU  SCALE  RAF.  uVEw  AH  OF  THE  AREA  <021 
IN  JiFPtkSON  COUNT  T  Anu  37*  IN  ST  LAURENCE  COUNTY t  IS  CURRENTLY  IN  SORE  FURR  OF 
AGRICULTURE  UN  DEVELOFEO  LAND  USE  SYSTEM.  SLCCESS1 ONAl  FIELDS*  DEVELOPING  AFTER 
AGRICULTURAL  aSANDONRENT*  OCCUPY  ECS  OF  THE  STUDY  AREA.  ALTHOUGH  FORESTS  COVtR 
1C*  OF  THE  AREA  IN  JEFFERSON  COUNT Y  ANL  231  IN  ST  LAwRENCE  COUNTY*  EVIDENCE  OF 
PAST  USE  ANu  ABUSE  IS  ABUNDANTLY  PRESENT.  RELATIVELY  UNDISTURBED  FORESTS  ARE 
RARE.  FRAGUC  CONRUNiT 1LS  VHlLR  ARE  EXTREMELY  SENSITIVE  TC  HORAN  1RPACT  OCCUR  ON 
ACC*  CLTCRUS*  vETLANDS  ANC  SANG  CONES*  ACCOUNTING  FOR  13.2*  1.G*  AND  0.21* 
RESPECTIVELY*  OF  The  S1UCY  AREA.  A  TOTAL  UF  2C  UMOUt  VEuET AT 10NAL  AREAS  CERE 
IDENTIFIED  IN  LOCATIONS  wMtAE  FARt  UR  ENCfcNGERED  SPECIES  OR  COVER  TYPES  PERSIST. 

cthef  cover  types*  although  not  unuoe*  lire  considered  op  nigh  irportance  for 

The  HAINTtNANbE  UF  Tht  ENVIRONMENTAL  DUALITY  UP  ThE  REGION.  THESE  AREAS  HOST  BE 
LOCATED  ex  L  AKt PUL  ANALYSIS  OF  TrE  veGETa! ION  RAF;  HOWEVER*  CEMAIR  PARAMETERS 
ASSIST  IN  Their  IDtNTiflCATION.  HUH  BIOLOGICAL  IRPORTANCE  SHOULD  BE  ASSIGNED  Tb 
AREAS  CP  HIGH  BlClUGKAl  PRODUCTIVITY)  OP  PRAGUE  PLANT  COMMUNITIES)  OF  STABLE 
SPECIES  CuHPoslTlUN  which  kEuUIkL  LUNG  PtRICOS  CP  NATURAL  SUCCESSION  FOR 
RT  Pl  AC  t  HP  N  T ;  ANL  CP  LOCALLY  uNICut  CHARACTER  SC  AS  TO  PROVIDE  HIGHLY  DIVtRBE 
HA b 1 1  AT S  ahICh  Resist  CATASTROPHIC  CHANGi  arc  ENCOURAGE  WILDLIFE  populations. 
USERS  DP  This  REPORT  ARE  ENCOURAGED  TCl  Jit  EVALUATE  NATURAL  PLANT  COMMUNITY 
PATTERNS  PR1LR  Tu  DEVELOPMENT  SU  AS  lu  MAINTAIN  HABITAT  DIVERSITY)  I2>  PREScRVE 
GHpfl  PCSsiBLt  large  PORTIONS  CP  Thl  LNIUUE  APtAS  TABULATED  IN  TnlS  kef uRl >  II) 
PRESERVE  RHtkt  FLSSIPLE  CUMMUNiTiii  WHICH  RtuUiRE  THE  LONGEST  PERIODS  OF  NATURAL 
SLCCiSSJON  tU  rl ESTABLISHMENT;  IV)  AVUll  DEVELOPING  IN  COVER  TYPES  WnlCH 
PKCVlLf  PHYSICAL  ST  Ablli )  Y  AND  EULlGICAL  CLNUNoITY  TO  FRAGILE  SUBSTRATA)  AND 
It)  LtvEUP  IN  ThlSe  AREaS  uP  NAIUnAl  VEGeTaTIOn  WHICH  ARE  POST  READILY  REPLACEu 
BY  natural  SLlCESSION*  IP  TnE  E NutNcER ING  LuRS 10ERAT IONS  OP  THESE  SITES  ARt 
ClN'S  1  STEM  wllH  ClVELGPMEM  PLANS) 

157  GPNfSPE  STATE  PaRn  COMMISSION) 

LAKESIDE  be AUh  STATE  PARN.  MASTER  DEVELOPMENT  FLAN) 

(IMS)  GENESEE  STATE  FaRN  COMMISSION*  30  A  2*  IN) 

HAPS)  RECREATION) 

MS)  GCODlsCi) 

158  GENESEE  STaTE  Harm  ANO  RECREATION  CCMPlSSiON) 

Can  CRCHARD  Marine  PARN) 

<  I  UNeSEE  STAIe  Park  ANC  RECREATION  COMMISSION*  21  A  3t  IN) 

RPCRFAT1CN)  MAPS) 

PE)  GCCOESBlTst  GUUOEIBM 

159  GENPSEE/f INCEw  LARES  REGIONAL  PLANNING  BOARD) 

tht  lam  unTa*ic  shoreline*  an  environmental  action  program) 

1)472)  GenLSEE/PINGeR  LARES  REGIONAL  PLANKING  BOAkt  TECHNICAL  STUDY  SERIES 
REPORT  NC.  13*  ICtP) 

DEVELOPMENT  PLANNING)  COASTAL  luNt)  REGULATION)  LAND  USE) 

GPI-TS13)  GCCCtiBlj  GC0CtSC2)  cCoDEBlij  GCCCtSD3j 

AN  ENVIRONMENTAL  ACTION  PROGRAM  HAS  BEtN  DEVELOPED  FOR  THE  EC  MI  OF  LAKE  ONTARIO 
Shoreline  wIThIN  The  physical  LIMITS  OP  The  GENESEc/FINGtR  lakes  REGION.  The 
PROGRAM  CONSISTS  CR  OEFiMTiCN  OP  PROBLEMS*  AN  ANALYSIS  OP  FAST  ACCONFLISHNEMS* 
CONSICEFAT Ilp  Or  FUTURE  NEEDS*  *KC  A  FmuGRAM  CLTtlNf  FOR  IMMEDIATE  AND  FUTURE 
ACTUN.  PAST  ANC  CUkWEM  POLICIES  DIRECTED  TOWARD  LAKESHORE  IMPROVEMENT  ARE 
AHtlYZfD.  AN  t Awl Y  ACTION  PRuGRaN  TC  DtAl  wlTH  IMMEDIATE  PRCBlEMS  1$ 

R t CCMME NteO*  IuGEThER  WITH  A  LONG  kANGE  PROGRAM  FOR  IMPLEMENTATION.  A  GENERAL 
DFVEtOPPthT  PkuGRAM  LISTS  ANC  MANES  RLCCMMEkDAUCNS  FOR  CEVEIUPMENT  ACTIVITIES 
IN  *  BASIC  CATlGuklESl  FLANKING  PROJECTS*  REGULATORY  CONTROLS*  ENVIRONMENTAL 


wUAlITY  PAUJtClS  AND  ADHIMSIkaTICn  SUkU*  *>0S  •  APPENDIXES  LIST  PRESENT  FUNCTIONS 
Of  FEDERAL  AM  XlAU  LEViL  AGENCIES*  AND  SUGGESTED  01STR1CT  REGULATIONS  PON  A 
SHORELINE  C l RM t Rl lAL-ktuktAl 1 ON  DISTRICT! 

MO  GE NE  SSf  /f  IKGtk  lAkli  REGIONAL  PLANNING  BOARD! 

Tnf  LAkc  ORlARil  ihCktUMI  A  REGIONAL  OVERVIEW  CP  ENVIRONMENTAL  PROBLEMS! 

(19711  GENCStL/FINGERLAKLS  REGIONAL  PLANNING  BOARD  1ECHMCAL  STUDY  SERIES  REPGRT 
ML.  12.  PI 124 1 

C0AS1AI  ICNtl  LAND  USE  I  DEVELOPMENT  PLANNING!  POLLUTION! 

GP l-T  SI  2 1  GliwEiB4!  GCbutSCZi  GLUIESCSI  GL0EE103! 

THf  REPORT  PRL VICES  A  BRUAD  PRELIMINARY  OVERVIEW  Of  ENVIRONMtMAL  PROBLEMS 
AFFLICTING  1  He  GU  111  Of  THt  LAKE  OMARiO  SHORELINE  FORMING  THE  NORTHERN  BOUNDARY 
Of  THf  CENEStfc/f lNGER  LAKES  REGION.  11  ShuvS  THE  COMPLEXITIES  OF  THE  ECOLOGICAL* 
LAND  USE*  LAI fcR  USE  AND  ECONOMIC  PMiBlEf.S  GhaCH  BESET  THE  LAKE*  BAYS*  LElLANDS 
AND  CREEK  lAURSHEDS  AND  IhE  SHORLLlNt  CLMMUNlllES.  OPPORTUNITIES  FOR  A  HOKE 
PRODUCTIVE  LI iL ilAT ION  bf  Th.  LAKESHCKE  AS  A  NATURAL  RESOURCE  ARE  DESCRIBED.  THE 
REPORT  FEVltaS  PLlLOTICN  SOURCiS  AM/  »AUR  DUALITY  CONDITIONS!  EXAMINES  THE 
RfCOMMENDAlluNS  Of  PUBLISHED  CCP.F  Kt  HENS  1  Vc  PLANNING  REfCRTSI  EXAMINES  LAND  USE 
AM  GATES  USE  CONFLICTS!  REVltaS  THE  STATE  OF  SCIENTIFIC  KNIWLEOGE  Of  THE 
LAKESHOFE  ENVlRCMPENTAL  PROBLEMS.  IT  INCLUDES  BRIEF  SURVEYS  C'F  REGULATIONS 
JNST1TL1FD  IN  1  hi  LIT  Hi fc  STAltS  10  DEAL  blTH  SIMILAR  SHORELINE  AND  hETLAND 
MANAGEMENT  PROBLEMS.  THE  RtPORl  ENDS  alTr.  BROAD  CONCLUSIONS  ANC  RECOMMENDATIONS 
CONCERNING  FUTURE  ENVIRONMENT Al  PLANNING  ACTION.} 

Ml  GIBSLI.-MACJ1M.LD*  MURMA*  EDITOR  i 

GREAT  LANES  SURVEILLANCE  ANL  MUM  T  OR  I Nu{ 

119771  1JC*  13c.fi 

PCM  TOR  1  Mu  i  wATcR  DUALITY}  REGULAUCN) 

TJC-VJ-F76I  GCuUEl i  uCOUtZi  GiODtii  GCLJER;  GCODESi  GCG0E6!  GC0JE71 
M2  GLADlFLL*  JlhN  S.i 

A  PECGRAP  Of  LuLftRATIVc  hAHR  RcSUURUS  RlScARCh  AND  TRAINING! 

<197 it  fRLC  1ST  fEttRAt  LLNf  LN  T ME  GREAT  LAKES*  PfBV-77 } 

RATFR;  REScARCh*  ERUGRAMSi  OS!  REGULATORY  AGE  NO  Y  > 

OS-f C S-f is 7c  >  GCUDtB! 

THE  CFrICf  uf  «A1ER  RESOURCES  RtStARCP  Au MINISTERS  A  PROGRAM  Of  RATER  RESOURCES 
RESEARCH  AS  AUThlRUEu  BY  THE  hATtR  RESOURCES  RESEARCH  ALT  Lf  1»64*  AS  AMbNUtL. 

3  PURPCSES  0*  THE  PrLGKAM  ARc  111  TO  DEVtLCf  THRLUGH  NE a  RcSEAaCH  NEW  TECHNOLOGY 
AND  Mu*  t  if  P  1C  1  EM  ME  1  HODS  FOk  rESULVING  LlCAL*  STATEa  AND  NATIONAL  WATER 
RESCURCE  FRLBeEMS*  (21  TO  TRAIN  aATER  SCIENTISTS  AND  ENGINEERS  THROUGH  TfEIR 
DN-THE--[t  EARTlClfATlwN  In  RE  St ARC  h  rORn*  AND  (3)  TO  FACILITATE  LATER  RESEARCH 
COORDINATION  and  The  APPLICATION  CP  RlSEARCP  RESULTS. I 

M3  GLCLSC  hENnu*  VALANNei  GLUusCHEnnu*  BALTER  A.i 

EFFECT  CP  PCI YCHLukINATEO  BLFKENtl  COMPOUNDS  ON  GROlTh  Of  GREAT  LAKES 
PPYT  uPLANnToN* 

(1971 1  CANADIAN  JOURNAL  OF  BOlANY.  VCl.  Si*  NO.  7.  PP.  653-t59.} 

PL  f I  PHYTLFIANKTLM  TwAICaTY!  ANMS T RUucSMl Si  SCEnlDESMOS!  SYREDRA  i  HAVICOLA J 
CELL  C1V1SUN*  ALGAL*  PhOTUS  YNT  HE  SI  S  | 

51511  C  AN-Ct  la-CR7}  GCODEsj  CCOORSl  ECLDE  0} 

PLLYCmLCRINATLD  BIPHENYLS  (PCBS)  HAVE  been  used  for  a  variety  op  industrial 
APPLICATIONS  SINCE  lOi*  AND  T  HE  IN  PRESLHlE  IS  RUV  WIDESPREAD  AN  AGUATlC  AND 
TERRESUAl  ECCSYSTcM.S.  IN  THIS  STUOY*  THREE  SPECIES  Of  GREAT  LAKES  PHYTOPLANKTON 
ANC  ONE  CUHPul.  SUL  ALGAE  bXhibITED  GRUbTH  INHIBITION  LHEN  EAPCSED  TO 
CONCENTRATIONS  Cf  PtP  A*  LC.  AS  1  uG/Ll Trc  WHILE  SO  UG/LITRE  LAS  TOXIC  TO  ALL 
CULTURES.  PpuUiSYNThlSIS*  HE AaURcD  BY  NA2U4C03  UPTAKE  WAS  ALSO  DEPRESSED  BY  PCB 
ACDIT1CNS*  BUT  E IRC  UPTAKE  PER  CELL  LAV  SIMULATED  AT  TIMES.  Cf  THE  FOUR  PCB 
COMPOutCS  TESTEC*  ARULUP  ID.t  APPEARED  LEAST  TOXIC  AND  AKCClOR  1242  WAS  THE 
ML S 1  TOXIC*  »H1LE  ARuClURS  1.21  AND  likfc  GAVE  lHMtDiATE  RESPONSES.  EXAMINATION 
OF  CPUS  by  ELECTRON  PIlRLSCOPY  SHU.it  DISTORTION  OP  CHLOROf L AST  LAMELLAE  AND 
INCREASED  CYTOPLASMIC  VaCLGLe  P  ORhAT ION  IN  ALGAL  CULTURES  TREATED  BlTH  SC 
UG/lITRl  PCE.  GROSS  CELL  HGWPHOLuGY  CHANGES  atKE  ALSO  OBSERVED  UNDER  Tha  LIGHT 
PKPOSC Ckt .  bATER  DUALITY  criteria  RECoMNEKOED  That  PERSISTENI  ORGANIC  CHEMICALS 
which  Ait  Toxic  IN  CCNCtNTKATICNS  OF  5  UGlOlTLR  OR  LESS  SHULLD  NCT  EXCEED 


ENUnunfFhTal  LkVtlS  Or  HuRE  than  1/HGTn  GP  THIS  AKOLNT.  LEVELS  CF  PCIS  IN 
WATER  fsor,  SEVERAL  AkEAS  CF  LANtS  till  AND  ONTARIO  CURRENT l  Y  EXCEED  THESE 
CONCfNlNATlLNS.l 

164  GLCfSCMENNL,  bALTc*  A.i 

THi  EFFECT  CF  DC  1  AND  D1ELDR1N  UPON  A4C  UPTAKE  BY  IN  SIU  PHYTOPLANKTON  IN  LAKES 
F klf  ANO  CMARILi 

(14711  PPuCLEDlN&S  1ATH  CCNF'.  ON  GNEAT  LANCS  RESEARCH.  1 ACL A*  PP.  214-223! 

DDT  |  DUlORIN)  FF-YTGPLnnnILM  CAubuN  i4i  IN  SITU  CULTURING!  CHLORINATED 
HYOP OC  ARfctN  PCS! 1C IDES,  PESTICIDES!  TOXiClTYi  CHLOROPHYLL  Ai  ALGAEi 
5F31J  1GF-C14-1471 i  GCUUtGi  GCCuEti 

IN  Site  STUDIES  BtRE  PeRFtRHEL  UPCS  The  EFFECTS  OF  DDT  AkD  D1ELDR1N  TC 
FhYTCf LANaTuN  IN  LANE  ONTAnIC  In  FAT  iWL  ANO  LANE  ERIE  IN  JULY  AND  OCTOBER 
1 47C  •  TC  bATEN  SAhrLES,  CCNCENTRaT 1CNS  CF  1,  11,  IOC  PPB  DDT  AND  DIELDREN  (LAKE 
ERIE  ONLY)  RENE  ADDED.  THE  RESPCNSt  CF  The  PHYTDPLANKTCN  bAS  KEASOKED  BY  CARBON 
1 A  UPTAKE  OUK  6-hR  IhTtkvALS.  ON  laNL  CNTAKIC,  1  PPB  CDJ  NAS  SUFFICIENT  TC 
CAUSE  A  DtCNIASE  UP  CARBON  aA  UPTAKE  BY  12. j»  1.  ON  FOUR  STATIONS  CCCUF1EO  IN 
lari  ERIE  in  JULY,  ANO  ThnEE  OCCUPIED  IN  OCTOBER,  DDT  AT  1  FPB  CAUSED  DECREASES 
IN  C ARB CN  1A  UPTAKE  FRur  A. 2-26. 11  IN  JULY  AND  1.2-24.1A  IN  OCTOBER.  D1ELDR1N 
DECNEASEC  CARBON  1 A  Ur  I  AN  l  TC  A  GKtATER  EXTENT.  A  DECREASE  CF  3C.7-7A.7X  NAS 
FOUND  AT  i  FPB  IN  JULY,  AKC  A.J-jt.A*  IN  OCTOBER.  AT  THE  HI  (.HER  CONCENT  RAT  IONS 
USEC  CF  lc,  ICO  ANt  lOGw  FPB,  GRLaUR  rEOUCUCN  OF  CARBON  1A  »AS  NCTICEu.  THE 
INhIbITICn  CF  CANBLN  1a  OFTanE  BY  DDT  ANC  UltLDklN  DOES  NOT  APPEAR  TC  BE 
IFPCRTANT  Tl  The  GREAT  LANtS  in  s 1 t  l  EXCEPT  pcssibly  in  lccal  areas  of  high 
RLN-LFf  FnOP  AGRICULTURAL  SaoRCtS.  THE  HAjCR  PRObLEN  APPEARS  TO  IE  CONCENTRATION 
OF  IhSSc  F  lST iClLeS  BY  rlGae  AND  TRANSFER  TC  HIGHER  TROPHIC  LEVELS.! 

165  GICCSCHFNNC,  BALTER  A.i 

THE  EFFECTS  UP  ENiRGY-RlLAUD  EPFLUENIS  On  PRODUCTIVITY.  BIChtSS*  AND 
ELTFCPHlCtTlON  IF  ThE  GREAT  lANL  S } 

(147!  I  PRuC  c nu  FtCERAt  CCNF  ON  Tm.  GNlAI  lanLS  IhTtRAGINCY  CORNITTEE  ON  NARlNt 
SC1I NCt  ANL  LNUiNttRING  OF  1  HE  FEuEkAL  CLONC1L  F  On  SCIENCE  AND  TECHNOLCGY, 

PF  <«23-AJ  1  i 

PFJHAL-Y  F.LLUmiUi  Bl  Of  ASS  >  EU1rCff.1CATICN{  EFFLUEMSl  E  NENG  f  i  T  EflPER  ATUfcfc  i 
PF.YTCFLANNTCNi 

US-FCS-P1V7SJ  GClutli  GLOLL2 i  GCuLL  3!  GCcDtAi  GCUkSi  GCCOEti 

166  GLCOSChenku,  balTlR  a.; 

PROJECT  CCPSi 

(14721  IFYGl  B  NC  A,  PPlA-lii 

ORGANIC  F.ATHR  i  Re  S  b  ARCn  {  F'ROGRAfIS  >  lFYGLi  CANADA!  CHEN1CAL  CCNFOSITlbNi 
CHEflSTRYi  BluLCGY i 
IFY-BAj  GlGLlii 

167  GIOOSCHENRO,  bALTeK  A.i  HCORl,  JANES  E.i  NUNAWAR,  HOH1UDD1N {  VOLLENNE1DER, 
R1CH4RC  A.i 

PRIHARY  PROCUC TICK  IN  LANE  ONT ARtC  ARC  ERIE*  A  CLHPARAT1VE  STUDY i 

( 1 47  A  F  jCCRNAL  CF  THE  FlSHcnlES  RiSEARlH  eCARC  OF  CANADA,  VU.  31,  NO.  3,  PP • 

253-263,- 

PR1HAPY  PROCUC  Tl VI T 1 i  CHLOkOF HY L L-A i  PHOTOSYNTHESIS! 

GC  lit  l  4  i  GLOCESi  A560! 

PR1RAPY  FRClOCTIlN  VALLES  IN  LArE  ONTARIO  AERl  LCim  IN  NINTER,  REACHED  A  HA Al RUN 
IN  FIDSPFIKU,  DECLINED  CURING  SuHHeR,  ANC  SLIGHT  t  Y  1NCREASEI  IN  FALL.  RAU  OP 
IKCPEASE  OF  FkOCCCT ION  FOR  INShOrl  bATERS  ( .2C  f.  DEPTH!  NAS  GREATER  ESPECIALLY 
IN  SPRING  ANL  EARLY  SURPtk  B.Tn  a  GREATER  HAXlNOH  PEACHEu  EARLIER  THAN  IN 
CFFSHCRf  NATlRS.  ASS1N1LAT10N  NUHBcRS,  F  GC  F1XED/HG  CHLOROPHYLL” A  PER  HOUR,  IN 
LANf  OMARU  KLRE  FAIRLY  CONSTANT  OVER  The  LANE  bITH  A  YEARLY  RANGE  OF  1.2-1.6. 
PR  1  HAS Y  PRODUCT  1 LN  SHLBED  A  LINEAR  RELATIONSHIP  TC  LHIOR OPhYLL-A  CONCENTRATION, 
AS  ALSO  OCCURRED  IN  LAKE  ERIE.  LAKE  ERIE  FRIHARy  PRODUCTION  VARIED  IN  ITS  THREE 
Basins.  SEASONALLY,  IN  the  Eastern  BASIN,  production  BAS  HIGHEST  IN  SPRING  bITH 
A  NJLSOPPcR  LECLUE,  AnL  SHALL  PEAKS  In  FALL.  lHE  bESTERN  BASIN  HAD  a  HAXIHuH  IN 
HlOsUf HEP  bHeRe AS  Tnt  LtNTRAL  BASIN  HAD  PEAKS  IN  LATE  SUHHER  AND  EARLY  FALL. 
ASSIMLAT1LN  NoHBERS  HIKE  HIGHEST  IN  THE  bESTeRN  BaSIK  (UP  TO  3.5  NGC/NG 
CHLORDPHUL-A  PEN  HOUR!  ANC  LOBeST  IN  The  Mu-CLNTRAL  «AS1N  AND  EASTERN  BaSIN 


kiln  VALUES  uP  aPPruaIMaUlY  I. A  Ngu/P.g  IrtUKCMUl't  PtR  HICK.  *  DEFINITE 
VfSHSLY  lNCMASt  OP  ASsIM.IAUup.  NUMblP  kAS  OBSERVED.  Uk  H  tARLY  SUMMER  THE 
TkC  (AMS  kEPt  PAIRlY  tUUAt.  IN  SUkPACt  PRODUCTION  bll  IMtGRAl  t-HC.lUiYAlHl.iii, 
HGC/MSQLAkEU  PER  hUUk  kAi  HIGHER  IK  L*kt  UklARiO  1 HAK  IK  LAKE  EPIE.  THE  iAHk  kAi 
VALID  IK  NOVtHblk  AKC  DcucMbtk.  IK  SuMMlk*  LAM  ERIE  NAS  HIGHER  IK  P-RuOUCUON  uK 
BOlM  A  MCC/KEXP3  PER  MULL  AKt  MGC  /MSCUAktD  PEk  HDUk  BASIS.  (-Ok  iHfc  PlklUO, 
APRll-DkCEMeEk,  LAM  UNlAkiu'S  TOIAL  ESUPAUC  YIELD  h AS  I?L  GC/KSGUAREDa 
HHEREAS  POR  LAM  ERU  VALUtS  LF  ItC*  iiO,  AKC  310  GCFMStUAREO  HERE  FOUND  PCk  iNt 
EASTEkK,  CEklKAl*  AKO  ktSlERN  BASINS,  RESPECTIVELY.) 

168  GLYNN*  OLKj 

lake  shore  stroll  kay  infllenca  fuiuke  lf  ice  book; 

(1979)  NIAGARA  GAttllt,  MAkCH  lit  197 9,  2PP) 

ICE  CONTROL)  1  AC  I 

7905.)  (-CODE k  L-S »  GCGDESAkUj 

169  GREAl  LAMS  >  ST.  LAkRtNCt  StAkAY  klKHk  NAVIGATION  BOARD) 

ANNUAL  REPORT) 

(1973)  C-PkAl  LAKES  -  SI.  LAkRtNCt  StAkAY  kIMER  NAVIGATION  BCARO,  1U9P) 
NAVIGATION  SEASON  EAlENSICNi  ICtj  NA V i GAT  1  uk )  RESEARCH)  ENGINEERING) 

HtTEGkOLOGY)  tCukOMICS) 

GL »— AR i 973 )  GCQCtl)  GCOUE2)  GCU0i3)  GCCDtk)  GCCOES)  GOODE bl  GCODE7) 

170  GREAT  LAKES  -  ST.  uAkkckCt  SEA, AY  k INI ER  NAVIGATION  BOARD) 

ANNUAL  CEFUR1) 

(1979)  GRcAl  LAMS  -  SI.  LAkRENCt  SEAkaI  fclNTLR  NAVIGATION  BOARD,  100P) 
NAVIGATION  SLASuk  tXltNSIONi  ICt)  NAVibAllLNJ  RESEARCH)  ENGINEERING) 

KETECRULCGY)  LCLNOr.Uij 

GL  n— AR 1979}  GCOCLi)  LCuutt,  GUuucS)  GCCutk)  GCODeS)  GCODtt)  GC0DE7) 

171  GREAl  LARES  -  SI.  IfckRCNCt  StAkAY  klNltR  NA « i GA  TICK  BOARD ) 

GREAl  LAkti  -  Si.  LAkRtNLL  Si»*AY  NAVibAllUN  StASuk  EXTlNSUN  *  DRAP1  SYSTEM 
OVFRViEki 

(19771  CP  k  A  T  LAkkS  -  SI.  LAkRCNCE  StAkAY  klkTER  NAVIGATION  BOARD  *  PP.  iV.) 
NAVIGATION  StASuk  EXUNaION)  NAvIgRUON) 

GLk-Su-lD)  GOODE i )  GCuUiE }  6C0DE3 )  GCuUtk,  GuODEtl  GCCDEt)  GOUGE  7) 

172  GREAl  LAkIS  BASIN  CGPMSSlun) 

cniztk'i  SuPMARY.  GPtkl  LAKtS  BASIN  FwHiuN  CP  19?>  NATIONAL  HATER  ASSLSbMtNT) 
(1977)  GtcAl  LARES  oASIn  COMMISSION.  Gif P) 

REGUIaURY  AGENCY)  .aTcP  GOAtllY)  COaSTal  2uNt)  REGULATIlN)  ERuilCN) 
GLBC-NVA-iG7SCS)  GCuLti)  GCuutc.)  GLuDtS)  GU0DE9)  GCOGEt)  GCCDEb) 

173  GREAT  LARli  oASIN  CuP.hliSluN) 

CONPERENCt  ON  kAlkk  CONStP  VAl ION,  OECEHstR  t-7,  1977*  HIGHLIGHTS) 

H977)  GLBu.  CuNPERtNLE  HELD  aT  1  he  LNjVErSITY  OP  NIOhIGaN,  utCcMbER  6-7*  1977. 
PP.  9R.) 

CONSERVATION)  GAltR)  PI)  NY)  «I)  1L)  OLlNAUC  FACTORS)  IRRIGATION)  PROGRAM) 
FORK/ STING,  GFOLKO  RATiR)  NuNlTORiNG)  REGULATIONS)  MANAGEMENT)  LRbAN  RONDFF) 
HATER  LEVELS)  PRECIPITATION)  EOOLuGY)  CURRENTS)  ECONOMICS)  LEGISLATION) 
GL8C-HCC-.97 7 >  GCuuti)  GCubti)  GC0uE3)  GCUOEkj  GCODES)  GCODEB) 

174  GREAT  LAKES  BASIN  COHN I  SSI ON; 

FIS  h; 

(1975  )  GlBC  FR  APit  rOrN  SlUUT  APR  tNC  I R  b,  PPE9G) 

FISH)  FISHERIES)  HABITAT)  SPAHnING)  SEAGAL  MATURITY)  COMhekClAL  FISHERIES) 
MANAGEMENT;  hA T t R  LEVELS)  keguLAUOn)  LANt  gEvELS)  SPECIES  DIVERSITY)  FISHING) 
CREEL)  RECkt-l ION) 

GLBC-FS-8)  GC0DE1)  GCUDE2)  GCuDt3)  GCOGEk)  GCODES)  GCODEb)  GCuCET) 

this  r e por i  provides  ihfgr AATiOk  in  The  p as i *  present*  and  future  demand) 

ANALYSIS  OF  THE  PRESENT  AND  PGluRE  CAPACITY  Lr  THc  RESOURCE  BASE  TO  MEET  THESE 
O(MANCS)  ASSESSMENT  OP  1  HE  PrOBleMS  IkVuLvtU)  AND  GENtKAl  APPROACHES  TO  ACHIEVE 
SOL  111 ONS  Thai  Bill  UuNTklBulc  MAAIMUN  PuBLIu  BENEFITS.  FISHERY  MANAGEMENT  NEtDS 
HA VI  BEEP  an) L Y 2 tu  am  IKCuGUl  Tnt  Pp-ilUSuPHY  CP  MANAGEMENT  uP  TO  THE  PNcSEnT 


TIME.  »Hl  L  t  Tnt  INLAND  BASeNS  CF  1  Hi  GREAT  LAMS  REGION  xRE  INCLUDED  IK  THIS 
REPORT,  The  MAJOR  EMPHASIS  IS  FlACtU  OK  Ini  GREAT  CAKES  THEM5tLVES  BECAUSE  iHtIR 
SHEER  Silk  AM  F  1  She  At  pOTcNUaL  WILL  DJhiNAU  lht  FUTORe  SFUkT  AND  COMMERCIAL 
FISHERY  OF  1  HI  BASIS.  InlS  REpCRI  kill  DISCUSS  T  Ht  RAP10L  Y  CHANGING  CONDITIONS 
OK  THf  GREAT  LAMS.) 

175  GREAT  LAKES  BASIS  COMMISSION) 

GREAT  LAKES  BASIS  FRamEhUKk  STUDY  EXECUTIVE  SUMMARY) 

(  )  GReAT  LASLS  BASIN  PRAMEkORK  SILLY.  3 1 F  P  J 

MCMAT1CH)  KATES  GOAL  1 1  Y  )  LAND  USE) 

GLBC-FS-D  GCJUtl)  GCOuEE)  GCCUei)  GCCDE9 »  GOODES)  6CDDE6 ) 

176  GREAT  LAKES  BASIS  COMMISSION) 

INVENTORY  OF  LAKL  USE  ANL  LASO  Use  PRACTICES  IS  TMt  UNITED  STATES  GREAT  LAKES 
BASIN  VCl  IV  -  Lsse  CSIaRIC  BASaN) 

11970  1 JL  INTERNATIONAL  RercRtSCE  GRCOr  ON  GREAT  LAKES  POLLUTION  FRON  LAND  USE 
ACTIVITIES/  22LF  ) 

LAND  USE)  HlLCLlFe)  HABITAT.  VEGETATION)  RECREATIONS  AGRICULTURAL  POLLUTION) 
SLID  URBAN  kLNOFF)  HYDkuLOGY)  GRuuM  SATcR) 

IJC-LL-VI)  HOLES. 

177  GREAT  LAKES  BASIN  COMMISSION; 

LIMNOLOGY  OF  LAKeS  AND  EHBAYMeNT S j 

(1972)  GLbC  FRAME  vORk  STUDY  APR  9  DRAFT  SL  2  VCL  2) 

GECLLGY)  PHYSIUGSAFHY)  LLaMATULOGYS  PHYSaCfL  CHARACTERISTIIS)  HYDROLOGY)  RIVERi) 
HAVES)  HIND)  CURRENTS)  ICE)  TEMrEPAToRt)  THERMAL  BAR)  HARBORS)  INPAYMENTS) 
DISCHARGE  FLOS)  MATHeKAllLAL  MODtLS)  kAleR  LeVELS)  METEOROLOGY)  CHEHUaL 
LOADING)  MEASUREMENT )  hATER  LUAlITY)  BACTERIA)  MYCUFHYTA)  F HYTOF LANkTON)  SFcCIES 
DIVERSITY)  DaDOFmERA)  FISH)  SEOIMlNTuLCGY ) 

GlBC-FS-R-Di-Vi)  GCOLEl)  bCOuee)  (.CONES)  GCLLEs)  GCODcS)  GCCDeD 

178GREAT  LAStS  BASIN  COMMISSION) 

OUTDOOR  RtLREATlLN) 

11V7M  GREAT  LAKES  BASIN  FAakErOkk  STlCY  AFFENDI)  21.  E93P) 

RECF'FATIOs;  DEVELOPMENT  PLANNING) 

GL  BC-P  S  21 )  GCuOti)  bC0Dt2 )  GCODt 3 )  GCOlER)  GCCDES)  GCODEfc) 

179  GREAT  LAKES  E N v 1  RON  Me  NT Al  cUNFLReNCEj 
BACKGROLNL  PAPERS) 

11970  GREAT  LAKES  ENVIRONMENTAL  CONFERENCE.  PP6P) 

RATER  0LAL1TY)  « A  TER.  PDLL01 iON;  AIR  PuLLOIILN)  POPULATION  ESTIMATES) 

PHDSPHCRLS)  OIL  S  FISHERIES)  DOT)  POBllC  HEALTH)  REGULATION)  MERCURY ) 

CEC-1 )  GCCDE. j  GCOOE  3  >  GCODcV)  GCLUES)  GCODtt ) 

180  GREAT  LAKES  FISHERY  LOMMISSION) 

LIMRCLOGICAL  SURVEY  CF  LAM  UNlARlu.  1969) 

(19691  GREAT  LANES  F I SMt S Y  COMMISSION.  FP.  St.) 

CHEMISTRY)  fhYTlPlANNTON)  b AC i L L AKi OP H YCe A t )  BENTHOS)  FISHERIES)  FISH) 

61PMR19)  GEODES) 

COLLECTION  OF  REPORTS  Oh  LIMNui.  ublC AL  ASFcCIS  OF  LAKE  ONTARIO  FROM  1969.) 

181  GREAT  LAKES  FISHERY  COMMISSION) 

A  FANAGEPENT  POLICY  FOR  GREAT  LAKES  FISHERIES) 

(19791  great  lakes  FliHtRY  LuMM.sSlON.  PF  2.) 

MANAGEMENT)  FISHERIES) 

GLF-1)  GC0DE1 )  GCOOL2)  GC0DE3.  GCODE  9 )  6C00ES)  GCCDE6) 

182  GREAT  LAKES  FISHERY  LABORATORY) 

PROGRESS  IN  FISHERY  RESEARCH  1S76-T7) 

U97BI  US  DEFT  OF  InTEkIOF  FISH  ANw  kIlDlIFE  SERVICE  GREAT  LAKES  FISHERY 
LABORATORY.  IDF) 

RESEARCH)  PISH)  POPULATION  DYNAMICS)  BENThUS)  PHYSIOLOGY)  PHY IOPLANKTlN) 
ICOPLANKTUN)  TOXICOLOGY) 

0S-IF-G1976-77)  GCODtij  GCOute)  (.COOES)  GC0DE9 )  GCOCeS)  GCCLkt) 


183  GREAT  LAMS  lNSTilUlt) 

ANNUAL  RfPuM  ibE*8 

ii'ita  i  up  ukiml  gpcat  lams  imnin  rlkort  mb*  <*tp * 

RLSEARCPi  PkOGRAPS) 

CAN-Ul-GL  l-AR-*Go<i,  GCOUt.)  GCUltS*  GC0DtG>  tCCOfciJ 

184  GREAT  LAnEs  INSTITUTE) 

ANNUAL  REPUM  ibtSi 

(JOfct)  t  EP  1  OkuML  GREAT  LAMS  JNiTlKU  RcPUKT  PIUS*  5SP) 

RESEARCH)  PA  uGR APS j 

CAN-UT-GU-AR-  lVtiJ  GC0CE1)  6UUDE3)  GCLULAj  GCCDLS) 

185  GREAT  LANtS  INSTITUTE; 

ANNUAL  Bf POM  19b7 i 

IXbtb)  U  OP  TOkGNTU  GRcAT  LANES  INiUTult  PkPORT  PRii*  7C  P » 

RESEARCH*  PP  UGR  APS ; 

CAN-UT-Gll-AP-l<it7|  GlOutli  GCbCii)  GCLCLR  i  GCOLEt) 

186  GREAT  LAKES  INSTITUTE) 

ANNUAL  REPORT  ibfct) 

(l<tw  u  OP  luRCNTO  GREAT  LANtS  INSTITUTE  ALPORT  PR3S*  A2P; 

RcStAPCHS  PPCGRAN*; 

CAN-UT-GLi-AN-iVtbl  GCuOtl)  GCUG t 3 i  GLLOt A  )  GCCLES) 

187  GREAT  LAKES  INSTITUTE, 

ANNUAL  RtPuNl  L At A * 

( 1 A 7t  I  U  Or  lURUNTU  GREAT  LAKtS  INSTITUTE  NePuhl  PAaG.  31P) 
research;  ppugrap.s; 

CAN-UT-Gt 1-Af-iAtA;  GCuuti)  GCuLtil  GULOL  A «  CCODIS) 

188 ck l a i  lanes  institute* 

ANNUAL  KLPUKl  1A7UI 

( J  °7 1  I  i  UP  loPLNTL  GKt  A  T  LAKtS  INSTITuTa  Pir-UPT  PNAI,  2SP) 

research;  ppugkans; 

Can-u1-CH-aP-IA7C*  GCOuki)  GUOUE3)  GCUOtAj  ECutkl; 

18BGK ( a i  laklS  institute* 
annual  PEPCM  a  A  7  S i 

LIST! I  L  uP  lUkUMU  GREAT  LAKLS  InSTIIuTL  RcpuM  EG-A*  £SP) 

RESEARCH)  ppugrap.s; 

CAn-UT-GL1”AP-1A(a|  GCQUE 1  *  GCGliij  GuCOE  * )  GC  ODE  S ) 

isogplaI  lakis  lab; 

61  NT  Pi  I C  PACPCINVERTcBRaU  ANALtSISj 

CA77)  LklaT  LANtS  LA  6.  ALSTON  STREAM  SUk.ET.  21PP} 

ANNUL  la;  AMhRUP-Ca;  MuLlUSCA)  NEMATut  A )  INStCTA) 

NY-UfcC-GlE-P. ;  GCOUL AwST 7 »  GCOOigGSU;  Gl uOE SA ATasZ ;  GCOCt 5 A AT S S3 ; 

181  GPLaT  lakes  LAB* 

tPPtCl  U  GLNtSEE  P 1  Ac P  OISChARGt  ANu  fclNL-lNOUCEO  RESUSP ENSluN  ON  THE  NE ARSHOkL 
AREA  OP  IAKL  ONIAkIU) 

1 1 A7t I  CfttAl  LAKtS  LAS.  RLPuNT  T a  THE  INTERNATIONAL  REFLkINCE  GROUP  ON  GREAT 
lakes  PCLLUTiLN  PROP  LANO  uSk  AUUViTitS  OP  The  INTERNATIONAL  JOINT  COMMISSION 
77 TP.S 

DISCHARGE  PLO»;  WATER  GUAlITTI  DISTkILUTI ON*  TRANSPORT)  SEDIMENT )  PLUMES) 
Nt-UEC-GLl-tP A7;  GCOOt SC2  *  GllLEsCEISJ 

182  GREAT  LAKES  LAB. 

lNTIRRLTlONL  LP  IEMPENAIUKc  ANU  UghI  CN  TpI  GROsTn  AND  REPRODUCTION  OP 
CLALOPHCRA  L  L  ONE  RAT  A  (L.l  Null.) 
i  1  «P?C  )  GRLA1  LANES  LAB.  2S  Pp.) 
tempehaTUrL)  lIGnT;  gROwIh;  ulaOOPhORa; 

M-LBU-ILL-NPU)  GUUUESD3* 


183  GREAT  LAKES  LAB) 

AN  INVESTIGATION  OF  THE  NEARSnOKt  REGION  Of  LAKE  ONTARIO  IFYGL) 

<197 f>  OS  k)R  ECOLOGICAL  RtitARCH  SEKltS  Ef A-60D/a-76-llS*  262P) 

phytoplankton;  sediment,  Zouf lauktcn,  nutrients; 

0S-EKA-6CC/i-7e-iiS*  GCODtS)  GCCOtsAG)  GOODE  SB2 )  GCODE3BG)  GCC0E1C2) 

SLEEKIEST  CuAMHaUVE  AND  wUALilAUVE  lNPCkMAT  IbS  CONCERNING  SAT  Eft  AND 
SE01SEST  CHEMISTRY*  PHYIDPbANKlDN,  ZOOPLANKTON  ASO  BENTHOS,  IS  ADDITION  To  A 
LIMITED  SOMBER  Of-  PHYSICAL  PARAMETERS  BETbEEN  APRIL  1972  ASO  MAY  1973  BAS 
CCUECUO  TO  ESTABLISH  AS  bNvIrONMENTAL  BASELINE  FOR  THE  BELLASO  CANAL-ROCHE STER 
NEARSHORE  lost.  THIS  ISFUKMATIOS  COL LC  BE  OF  VALDt  IS  EkALOAUNG  FUTURE 
ECOLOGICAL  CHANGES  IS  THE  ACDAIlt  REGION  AS  BELL  AS  IN  THE  COSSTRUCTlUS  OF  bATER 
INTAKES*  BEACHES*  FOfcER  GENERATING  PLANTS  Anl  OTHER  SHORELINE  PROJECTS*  THE 
STUDY  AREA  COUoC  GENERALLY  BE  CHARACTERISED  AS  OLlGOTROPhlC  TC  HESCTROPH1C.  THE 
LObEST  COAL1TY  CCNDilluNS  bERE  CbStRktC  AT  ThE  GLSESEt  AND  NIAGARA  RIVER  SOUTHS* 
THE  THERMAL  BAR  FUNCTIONED  AS  A  BARRIER  »HlCH  KEPT  THE  MORE  NUTRIENT  ENRICHED 
BATER  OS  THE  SHOREBARO  SIDE  OF  The  BAR.  CLAUCpHURA  GRObTH  APPEARED  TO  BE  LIMITED 
BY  SOllABLE  SUbSTRAU  FOR  ATT  ACHMtST  ANj  THE  EXTENT  OF  BARE  ACTIOS  RATHER  THAN 
Chemical  FACTORS.  The  PHYSICAL  nature  OF  the  SEDIMENT  ALSO  APPtARED  TO  BE  OF 
MAJOR  IMPORTANCE  IN  DETERMINING  bHICH  BENTHOS  BERE  FOUND  IN  BHlCH  REGIONS  OF  THE 
STUDY  AREA! 

104  GREAT  LAKES  LAB* 

NIAGARA  RIVER  CaDDiSFLY  STOCYj 

(1970  GREAT  LANES  cAb.  FOR  NEb  YORK  STATE  LcGISLaTuRE.  STATE  CAPITOL.  ALBANY* 

NY  EPF; 

TRIChOPTErA;  CONTROL)  PiSTKlDES)  ACLATK  INVERTEBRATES) 

NY-UBC-GLL-NYL-1 j  GCCDcSAGTj) 

19S  GREAT  lakes  lab; 

SURVEY  Of  PLANKTON  AND  bENTHiC  MAC bL IN  V ER T i B« AT E S  IN  HYCt  PARNt  LANE  -  GILL 
CREEK) 

(1977)  GREAT  LAKES  LAB.  Fuh  CITY  OE  NIAGARA  FALLS*  N.Y.  GPP.  ) 

PHYTOPLANkTON)  SlDIMlNI )  BENTncS)  HYCt  MARK  lake)  ANNELIDA)  ARTHROPOD A | 

MOLLOSCA)  NEMAloOA) 

NY-LbC-GLL-NF*)  GcDDESA<,T3St ! 

196GCNN1NG*  GERALD  L.) 

FISHES*  OUR  CHANGING  ENVIRONMENT  AND  THL  COMEMPORARY  FISHERY  SCIENTIST) 

11971)  BloScltNCt.  VOL.  21.  NU •  22.  PP*U5-1I2C) 

FISH)  FISHERIES)  MANAGEMENT)  COMMeRCIAc  FISHERIES) 

25eB)  GCCDEl)  GCC0E2)  GCODES)  GCOOtG)  GCuucS)  GC0DE6 j 

197  GUSTAFSON*  PHILLIP  F.) 

THERMAL  POLLUTION  OF  THE  GREAT  LANES  -A  NUN-PROBLEM) 

(  )  ARGONNe  NATIONAL  LABORATORY.  PP.  7.) 

THERMAL)  POLLUTION)  STRESS)  fcNERGY )  ELECTRIC  PUbER  GENERATING  STATIONS; 

31 7B  >  GC ODE  1 )  GCCCeZ)  GCODES)  GCOllG)  GCLDtS)  GC0DE6) 

198  HAGE  AN*  BRENDA  B.) 

AN  ANALYSIS  CF  GREAT  LAKES  ICE  CGktK  FkuM  SaULLITE  IMAGERY) 

(1976)  C.S.  CERT.  OF  COMMERCE.  Nu A A  TECHNICAL  MEMORANDUM  ERL  GLERL-9.  PF.  11.) 
ICE  COVER)  REM01E  SENSING)  NAVIGATION  SEASON  EXTENSION)  METHODS) 

ANALYSIS)  ICE-SNCk  PHYSICAL  MaCPERTaES) 

US-CN-TM-ERL-GLERL-9*  GCODEl)  GCODtZ)  GC0DE3)  GC0DE9)  GCODES)  GCCDE6) 

199  HAMBLIN*  PAUL  P.)  ELDER*  FLOYD  C.) 

A  PRELIMINARY  INVESTIGATION  dF  THE  bINd  SlRcSS  FIELD  OVER  CAKE  ONTARIO) 

(1973)  PROC  IcT  H  CuNF  GREAT  LAKES  RES*  P7a3-7S9) 

BIND)  CURRENTS) 

IGP-nt-1973j  CAN-CClw-CR-6)  GCCuLS) 

A  PRELIMINARY  ANALYSIS  OF  bind  SlRcSS  DATA  CCLlECTEO  ON  CAKE  ONTARIO  BY  MEANS  OF 
A  NETbOFK  Of  11  METEOROLOGICAL  BdOYS  uFcrATEd  BY  UC1»  DURING  1FYGL  EMPhASaZES 

those  features  of  the  overlake  strcss  mot  of  significance  to  the  dynamic*  of 


THE  LAKf  CikCLLATlCN.  LURING  A  SPRING  ANC  EARLY  ScMhEK  PERllU#  A  NUMBER  Of 
5TC.PFS  CCCUFRtD  IN  WHICH  The  IAM-AVE RaGcL  STRESS  POSE  TO  APPROXIMATELY  t>» 
DYNfS/CK2  OVER  A  PtRluU  OF  SEVERAL  OAFS.  RAAlhUM  VARIANCE  OF  LAKE*’AVt  RAGED 
STRf'S  OCCURRED  1 A  f  aE  GUE  Nl  Y  banwS  CCA  A  E  SF  tND 1NG  To  A  FErIOI  OF  125  HA.  STRESS 
VCCURS  AlTAlt  FRtPUNDtRANUV  IN  1HE  ANIaCYCLONU  SENSE.  A  FAC  1 0K  WHICH  IS  SMOwN 
H  HA  A  f  AN  lNPLllNCt  UN  Tht  MAGNITUDE  Of  Tht  SOW  FAC l  CURRENTS.  SPACUl  VARIATION 
OF  Tut  MM'  STRtSS  FULL  uN  A  SYNCH  1 U  SCALE  IS  UUANIlP 1(U  ...  TSRMS  OF  IHF 
LANE-AVPRAGtl  DlVtRGtNCt  AND  CURL  CF  THE  WIND  STRESS.  MAAlMLM  VALUES  OF  THE 
DIVERGENCE  (2.5  a  lC(LAF-T)  CH/SEC2 1  AND  CF  THE  CURL  13  X  1CIEXP-7)  CN/*Ec21  AM 
ASSOCIATED  MTH  ThE  PASSAGE  CF  STCRPS.  Tht  AHFllTCCES  OF  DIURNAL  FLUCTUATIONS  IN 
Thi  DIVERGENCE  AND  CURL  ASSOClATtC  «ITh  Tht  LANE  ARC tZE  APE  APPROXIMATE  2  X 
lGlEAP-bl  LN/SlL2.  DIVERGENCE  PLANS  BETktEN  itOC  AND  IbUD  GHT } 

200  HANK  I  NS  C  N>  1.  l.{ 

THE  CRFEN  FISH  OF  WESTERN  NEw  YORK! 

119231  CCFeI A  U>>2«-3G» 

FISH;  SFECllS  DIVLNSITYi  ABUNDANCE* 

75tc;  GCLUEAGjl ?i  GCOUtGGS T 2  >  GCuDeGGtTSSi  t  GCODE GG5 T2S2 »  GCODcAGBTbl 
GCCCE*G3U;  GCut EGGsl3Si#  GcuUEEB.il;  GC ODE S  AGT 3S3 ;  GCCDL5 AGT3S2 1  GCOOt 5621 2 ; 

201  HARF  AN#  GiLLARD  N., 

NEPlACEHEnI  Of  PLEOnCCERIuS  BY  BllHYNU  IN  POLLUTED  WATERS  OF  CENTRAL  NEW  YQRR; 
Clltt)  NAtTllCS.  VOL.  6..  NO.  3.  PF77-E3; 

PlEUROCERlOxl ;  GumCbASIS  LiVcSCENM  ABUNDANCE;  DISTRIBUTION)  GASTROPuDAt 
2C13  ;  GC00EED3TGJ 

202  H  A  P  P  f  «  »  OAViC  bi  OtAN,  NEIL; 

RECRiAIILn  RtSuURLESi 

(1V72I  SI  LAnnENCi-LaSTERN  OntANiO  COMMISSION  SHORELINE  S1ULY  TECHNICAL  REPORT# 
76F; 

RECPLATUM  HISTORY;  Han;  FACUillES; 

Slt-SU;  gcu’lsog;  gccdesos;  gcude7; 

THF  uM.lt  LLNeINaTiCN  LF  natural  KcSIUkClS  IN  1  HE  ST  l AkRE NCt-t AS1 ERN  ONTARIO 
ShCFiLINL  RLGiON  PRuUDtS  FANt  AIJRACIluNS  FOR  RECRt AUUMSTS  -  INCLUDING  aATEk 
AREAS#  islands.  FISnENUS#  and  usual  contrasts  of  TOPOGRAPHY#  VEGETAT.cn>  am 
RLCk  at  Tht  ShOFE  ITSELF.  Sup  t  A  lhrOS  t  L.  CULTURAL  FEATURES#  SUCH  AS  THE 
INURNATIuNAl  eCRUEk.  it  A«  AY  ShiFPiNu#  AND  hiSKRll  RESuURCLS#  ALSC  ATTRACT 
VACATICNTrS.  Phi  Si uAL  Dt  V  l  LCFnENT  S  IN  RcSFLnSc  TO  ThE  RECREATIONAL  INFLUX 
ThREIlfN  U  lAHAGt  CR  DiSTROY  NAN Y  OF  The  RESOURCES  whllH  FRCVIDL  Tht  ORIGINAL 
ATTRACTIONS.  LUSTING  OuTOQuR  RECREATION  FACILITIES  AkE  LISTED  AND  CLASSIFIED 
AND  LATA  ON  ACTIVITY  TYFcS  AND  CAPACITIES  Akt  GIVEN  WHERE  INFGRFATION  IS 
AVAllAPU.  FUEL  1CLY-U.NED  FAUUTltS  INCLUDE  22  STATE  PARRS  (SERVING  OVcR  1 
MllluN  WSilCxS  aNNUalLY  I  >  22  LOCAL  FaRns#  2L  OIhEn  aAT  t  R-LR I  ENT  ED  FACILITIES# 
AND  ii  CThEf  i.llS.  )kUAT  ttY-L.NtL  PaCIUTUS  INCLUDE  67  « AT  IR-OF 1EME0  SITES# 
SI  RISoPT  uF  CAE  IN  AREAS#  21  CAnPgRLcNCS.  AND  31  OTHeR  SITES.  A  CLASSIFICATION 

OF  VISUAL  FEATURES  AS  VIEWED  FrCF,  THt  LAND  AND  FROF.  THE  bAlER  IS  DESCRIBED.  OVER 

2(  TYPES  OF  FEaIURES  ARE  GR.CPEL  INTO  S  MAJOR  CLASSES  -  NATURAL#  AGRICULTURAL# 
SfASCNAl  aECFEaTawN#  CEVeLCPED#  AND  TRANSITIONAL  AREAS  -  ANO  THE  SALIENT  VISUAL 
AFPEAFANCE  CF  each  iS  DESCrUED.  Relating  to  INTENSITY  of  developfent  as  well  as 

U  VISUAL  ASPECTS#  This  CLAsSlFlCAT 1CN  HAS  APPLICATION  IN  DETERMINING  VISUAL 

IPPACTS  OF  PMORI  LAND  USE  CHANGES.  SELECTED  SCENIC  SITES  ARE  IDENTIFIED.  A 
COMPILATION  OF  NEaRcY  2ot  HISTORIC  BUILDINGS  AND  SITES  PROF  EXISTING  INFORMATION 
IS  ALSO  INCLUDED#  klTH  DESCRIPTIONS  OF  HISTORIC  SIGNIFICANCE#  DATES#  ANC 
ASStCiATU  NlTABLE  PERSONS.  PROPOSALS  FOR  NEk  ACGUISITION  or  development  of 
PLCFEaTICNaL  aESUCRclS  an  the  RcGauN  ARt  SPARSE.  BROAD  STATEWIDE  LAND  USE  AND 
ricfcauon  flans  need  further  refinement  before  They  can  be  afflieo  specifically 

as  ACTllN  FPOGR AFtS  TO  THIS  REGION.  REGIONAL  AND  COUNTY  RECREATION  PLANNING 
PROGRAMS  are  AS  Ye  1  IN  T Ht  EARLY  STaGE*  OF  INFORMATION  GATHERING#  NCT  READY  TO 
MAR F  SPECIFIC  PkLPCSALS.  SOht  LOuAl  FUbliC  RECREATluN  DEVELOPMENTS  ARE  UNOtRwAY 
WITH  STaH  AND  FEDERAL  ASSaSTanU.  MORE  INTENSIVE  SURVEYS  AND  EVALUATIONS  CF 

recreation  facilities  and  scenu  and  historic  resources  are  fcCOmf.ended  as  the 

NEXT  SHF  If  SHORELINE  PECREATloN  flANNING.  INTERIM  IDENTIFICATION  AND 
PROTFCT ICN  oF  UUTSlANklRG  RtCkEATION  rESwLRCeS  IS  ALSO  UkGCC.  INVESTIGATION  OF 
The  role  Of  RECREATION  IN  THE  REGION'S  FoTORt  TO  SATISFACTORILY  MEET  THE  NEEDS 


AND  DESIRES  Of  BOT h  RESIDENTS  ANb  VISITORS.  lb  PROTECT  NATURa.1  RtSOuRCE  ilMim* 
AND  10  ENHANCE  1  HE  REGauN'a  ONlbOt  PLAVLR  lb  K E C LKMF HD t b  AS  A  L0R6ER-RANGE 
UNDER TAF lhG) 

SOS  MARI FORD.  FRED:  lAHNEk.  kULIAM  f  .} 

CbRRENl  ORE At  LAKES  SMOKE  DAMAGE) 

IHUI  SMOKE  ANb  REALM.  VOl.  44.  NO.  1.  PP.  X6-1V} 

ERCSICNJ  REGULATION)  WATER  ItVELS*. 

5166:  GCGDE1)  GCGDE2 )  GC0DE3)  GC0DE4)  6C0bE5|  GC0DE6) 

204  NARIMAN.  RUBER  l.)  . 

AVA1 LABILITY  Of  INFORMATION  ON  iMt  bISIRlBUUON  OF  SPORT  BNL  COMMERCIAL 
FISHERIES: 

(  )  ROSERBtRGER.  CAVED  K.  AND  ANDRE  fc  RObEkTSON.  EDITORS*  WORKSHOP  Oh 

ENUR0NMEN1AL  MAPPING  OF  ThE  GREAT  LAKES*  2JC*  PV5-102) 

FISmj  C0MNERC1 AL  FISHERIES  CREEL}  LIST  R1B01 1 L  N  f  CREEL  CENSUS} 

I JC-RA7 )  GCOLEll  GC0LE2<  GCuLE3>  GCLLE4)  bCObES)  wCObtfc) 

205  ME  IDT  Kt *  TMCMaS  M .} 

MODELING  THE  GktAl  LAKcS  SYSTEM  UPbAlt  OF  EXISTING  MODELS} 

(1V7VI  GLbC*  7  VF  ) 

HCDEl  STUDIES}  RATER  GOAL  1 1 Y }  CURRENTS}  TkANSPLRT }  EFFLUENTS}  DISPERSAL} 

6 1 81 1 OGR  ARMY } 

GIBC-F1)  GCObEll  GCOOti}  GC0UE3 )  GC0CE4)  (.CODES}  GC0DE6 } 

200  HE INKE*  GEKMAnD  k. } 

MY  OREL  YS1 S  LF  LbNDcNSt D  PHOiPHkltS  IN  GREAT  LAKES  RATERS} 

(lVbV)  FfcOC.  12TM  CbNF.  GREAl  LAKES  RtSEARCn} 

DETERGENTS}  PMUS FMA TEi }  WATER}  OR T ML Pt-LSPHAl t S }  SODIUM}  MH)  TEMPERATURE} 

1722}  GCCOES }  GCLLE t ( 

CLNDENSEL  PHOSPHATES  F  RUM  DETERGENT  S  IN  kASUkAHR  ARE  A  MAJOR  SUPPLY  OF 
PmOS  f  HURLS  1L  SURFACE  WATERS.  THEY  HYCROLYlt  TO  CRT hOFMOSFmAT E»  ThE  FORM  MOST 
READILY  AVAILABLE  TO  ElaMS  ANb  ORGANISMS.  The  CmlMICAL  IMUSTkt  HAS  C AkRlcC  OUl 
MANY  STUDIES  ON  Tmi  RaTl  CF  mYOkuL  Y  S 1 S  in  DISTILLED  kAT  t  R .  HOWEVER*  FEk 
INVESTIGATIONS  HAVE  bitN  MADE  IN  KAlUkAL  kfcltk  AND  kASTEkATER.  THIS  WORK 
CONCENTRATES  UN  RATt  OF  HTDRULTSIs  SILLIES  wF  SODIUM  TRIP  CL  YPhOSFhaTE  AND  SODIUM 
PYkLPHCSFhaTE  IN  GREAT  LARtS  GRTtk  URbcR  LONDiUONS  OF  T  LflPEKAlUR  t  *  Pm*  AND 
CLNC l NT R A 1 i On  uCLoRkING  IN  THc  cNVlRLNMtM •  ThE  RESOLTS  Op  LABORATORY  GOkK  AND 
AN'  f  XFERIhtNT  IN  LAKE  ONTARIO  ARE  PREStMEb.  1  HE  QUANT  IT  AT  1  Vc  EFFECTS  OF  CHANGES 

in  these  farametek*  on  the  rate  are  outlined,  ccmfarisons  gith  rates  in  other 

MEDIA  ARE  HALE} 

207  HENDERSLF*  CRLSweLL}  JOHNSON*  ktNLELL  l.)  INGUS*  ANTHONY} 

ORGANOCHLCRINE  INSECTICIDE  RESIDUES  IN  FISH  (NATIONAL  PEsflClUE  MONITORING 
PROGRAM) } 

<m<J)  PESTICIDE  MONITORING  JOURNAL.  VCl.  3.  NO.  3  PP.  145-171.) 

CHIC'R IN ATE U  HYDRoLAkBon  lNStCTiwibtSi  FISH}  DIEIDRIn)  CHLORDANE) 

MC'MTCRING)  PESTICIDES)  DOE)  DOT)  LUb:  FiEThCDS) 

5fc4fc  f  GCCCtl )  GCC0E2 }  GC00E3)  GLol'tM  GCuOFS)  GC0LE6) 

AS  PART  OF  The  national  FESIUIDE  HOKeTDAIKG  PROGRAM*  FiSH  GERE  COLLECTED  FROM 
5G  SAMPLING  STATlLNS  LbCAlcb  IN  THE  GRLaT  LAKES  ANL  IN  MAJOR  RIVER  BASINS 
THROUGHCUT  THE  UN1TEL  STATES.  THRU  LLMFCS 1 T  E  SAFPLES*  CONSISTING  OF  5  ADULT 
FISH  OF  FACH  OF  3  SFcCIES*  WIRE  CtlltllEL  AT  ALL  STATIONS  DURING  THE  SPRING  AND 
FALL  OF  19C7  ANb  lVob.  THt  COMMOSIIt  GHL.lt  FiSn  SAMPLES  ktF  t  ANALYZED  BY 
COMMERCIAL  LABORATORIES  FOR  RESibUES  OF  li  OR GANOOHLORINE  1KSECT 1 C1DES .  DOT 
AND/OR  METABOLITES  «ek£  FOUND  AN  5B4  uF  ThE  SVC  LLMPLSIU  SAMPLES*  WITH  VALUES 
RANGING  lu  4i  PPM  (Mb/KG  GET  kE  aGhT  »  kHOLt  FISH).  DIELDRIN  GAS  FOUND  IN  75k  CF 
THE  SAMPLES*  GlTh  VALUES  RANGING  OFkARD  10  NEARLY  2  PPM.  OTHER  OkGANOCHLORINE 
INSECTICIDES  RESUutS  wet  FbUNu  IN  FEWER  SAMPLES.  BUT  SOME  HAD  FAIRLY  HIGH 
RESIDLE  LEvtLS.  RELATIVELY  HIGH  RtSiCUES  OF  DDT  AND  METABOLITES.  DIELDRIN. 

HE  PT ACHLDR.  HEFTACHLOF  tPUXIDE.  ANu  CHlCKbANt  GERE  FOUND  CONSISTENTLY  DUkING  ALL 
SAMPLING  PEk IlCS  AT  SOME  STATIONS.) 


208  HENORICKSuN.  JOHN  F.} 


A  RE»lc*  Of  The  *ul<  of  Ini  INTEkNAIIONaL  JOINT  COMMISSION  IN  Inc  GREAT  LAKES; 
IIV^I  PRuC  1S1  FtUcKAl  CUNP  ON  Tut  6REA1  LANES.  PF3XS-31V. 

1JCI 

UC-FCS-PIW*!  GCODEB. 

209HELBS1.  K  1  CHARD  P.J 

ECULOUCAL  pauTORS  AND  THE  01 STk 1601 ION  Of  CLADOPHORA  GLOMEftATA  IN  1HE  ORE AT 
LAKE  3 1 

CIGfeG)  AN  MIDLAND  NATURALIST  B2«i  ff D(-9(ii 

ALGAE i  CHLUKOPMYIA;  CLADUPhOka;  01S1R 1BU1 1  LN»  PHOSPHOkLSi  1EHP ERATURti  CURRENTS! 
OttVi  CCU. 1 1 1  GCCDE2C2 !  GCDDEii  GCuDEM  GCCDtSl  GCOOtEi 

NUTR1EM  tNP.UMPENl  IN  lht  GREAT  LAKES  NAS  PROVIDED  fERliLE  AREAS  fOR  GROWTH  Of 
ALGAL  NUISANCES.  ONE  Of  iHESt  SPtLlES*  ULALDPHCRA  GLOMERATA,  NAS  BECOME  A  MAJOR 
PRGPlcM  f OR  MART  ClUtS  BOKDERlNtt  THE  GREAT  LARES*  ECOLOGICAL  FACTORS  CONCERNING 
ITS  GROWTH  IN  MILWAUKEE'S  HARBOR  GERE  STulltu.  AND  IIS  DISTRIBUTION  IN  THE  GREAT 
LAKES  OETtR MINED.  PnLSPhORUS  LEVELS  APPEAR  TO  BE  CLOSELY  LINKED  WITH  CLADOPHORA 
INCRt  ASPS. i 

210  heroendcrr »  Charles  e.t 

SHORtLlNE  CHANGES  LP  LAKES  ERIE  AND  ONTARICi 

< 1  <J7 1  >  BULLETIN  CF  THE  buff ALU  SOCIETY  Of  NATURAL  SCIENCES.  V.  25.  NC.  3*  Pf . 
A3-7t.! 

SHCRtulRE  PR l T tCllUNi  EROSION!  CURReNTS!  WAVES!  LITTORAL!  SEICHES!  HYPOLINNION! 
TEMPERATURE.  OPaELL iKG*  SEDlPENl!  TRANSPORT!  SHORE  PROCESSES i 
6uP-b$NS-BULL*,2t(3);  GCOutA!  GCODtSi 

TU  UKCERSTAND  lht  MtLHANICS  UP  ShlkE  RLTptAT  AND  ADVANCE  IT  IS  NECESSARY  TO 
FIRST  E>APJM  T hi  »«TEo  MOVEMENTS  In  THE  LAKES*  »AVES  AND  ALONGSHORE  CURRENTS 
HAVE  PPloULLL  THE  major  CHANGES  TO  InE  SnuRcLINES  OP  LAKES  ERlt  AND  ONTARIO  IN 
HISTORIC  TIMES.  IT  IS  1HE  INTENT  CF  THIS  PAPER  TL  LOON  AT  THE  HYDRODYNAMIC 
PROCESSES  IN  ThE  NeaRSHuRe  ZONE  AS  Tnii  IMPACT  THl  MATERIALS  POKMING  The  SHORES 
Ilf  ThfSf  LAMS.  SPlCIPIC  reaches  OF  The  coasts  .ILL  6c  USED  AS  E  A  AMPLE  S  UP  WHtkc 
EROS  1 L  n  .  SELIMeNT  TRARSPuRTa  AN*  AClReUUN  PERSIST.! 

211  HfSTlk.  p.  (UGENE! 

TM  RLLE  OP  lht  BLPEAL  UP  SPURT  PISHeRIes  AND  klLCLlf E  IN  ThE  GREAT  LAKES! 

( 1 S72 )  PR  UC  1ST  REucRAL  CUnF  ON  TPL  GKeAI  LAkES.  PP39-G3! 

REGLLaJIlN,  aeGulaTURY  AGENCY!  US!  CERT  LP  InTERIuR!  FISH!  WU0L1FE!  RESEakCh; 
US-PCS-f .<*72 ;  GCLDcli  GuOLt2i  GCUDL3 !  GCuDEM  GCLUE51  GCOOEti 

Thl  MAJOR  EMPHASIS  CP  THE  BUREAU  Up  SPCKT  PlSHERIcS  AND  kllCLlPl  MUST  BE  ON  THE 
PPDHCT1DK  ANu  ENHANCEMENT  OP  ThE  GREAT  LARES  HABITAT  -  PRIMARILY  AS  A  SINGLE 
LAKCt  ECLSlsTEM.  The  BUREAU  HAS  LUNG  bELN  CUNCERNtl  IN  THE  GREAT  LAKES  REGION 
WITH  SUCH  DIVERSE  ACTIVITIES  AS  ESTABLISHING  REPUgES  FOR  MIGRATORY  WATEKFQnLa 
conducting  pISHERY  RLSeakCha  EVALUATING  The  ePRECTS  CP  FEDERALLY  SPONSORED  RATER 
RESOURCE  LlVeluF  PENT  PROJECTS  ON  FISH  ANu  klLtLIFt.  REARING  AND  STOCKING  OF  GAME 
FISH.  AND  ASSISTING  THE  STATES  IN  F1SP  AND  klLDLIFE  MANAGEMENT  BY  GIVING 
HChMCAL  ADVICE  AND  FINANCIAL  ASSISTANCE.  THUS.  THE  BUREAU  SHARES  A  STRONG 
COPPUn  INTEREST  bllh  OThER  FeDERAL  AdMINI S T R aT  1 VE  UMTS.  AS  BELL  AS  WITH  STATE/ 
INTERSTATE.  AND  TNHRNaTILNAL  AGENCIES.  IN  pRCTEC T 1N6.  ENHANCING/  AND  ENSUklNG 
THE  klSR  USE  CR  FlSn  AND  kiLULlf t  IN  Tnt  GREAT  LAKES  BASIN.! 

212  HCTllNG.  Liu  ^.! 

LCCURRf NCE  ANu  TRaNSRuRT  OF  RUIkaENTS  AND  HAZARDOUS  POLLUTING  SOLUTIONS  IN  THE 
GPNiSEE  RIVER  BasIn; 

11BT3I  IS  ERA  1ST  ANNUAL  REPORTS  OF  THE  EpA  IFlGL  PROJECTS  ECOLOGICAL  RESEARCH 
Sf  * i 1 5  PPl-Ze! 

NUTRIENTS!  TRANSPORT !  WATEk  DUALITY!  NUTRIENT  LOADING!  IF YGL I  ! 

US-fFA-ttC /i-TJ-uii!  GCuDLSCZTi! 

213  NEUBLSCP.  CAROL  A.; 

HOk  the  gkeai  glaciers  changed  ihe  magaaa  frcntieri 
U9‘pi  hobbies.  SeOM.CPi 

ICPDGpaRhY!  Glacial  SeCIMcNIS.  GLACIEpS!  GLACIATION! 

72  PG »  GCCDEvGj;  GCODEGWi;  GCLDtvGi;  GCtOcNtS!  GCODtSAG;  GC0DESB2!  GCQDISBG! 

GCOCf !C2! 


214  HlUi  RA LPN) 

CUllCCTICN  ANC  ANALYSIS  LF  COMMERCIAL  1 1  SHIRT  STATISTICS  IK  Thfc  GREAT  LAKES) 

( 1 *6? )  c-l.  CAT  l  AKt  S  FIShenY  CGMNiSSICN.  TECHNICAL  ALPORT  NL.  5.  PP.  31.) 
CUMMtRCIAi  FISMEnIIS)  FISHlAltS)  SlAllSTiCS)  ANALYSIS)  FIShING  EFFORT) 

KlGULATJcN)  FISH) 

GlF-TRS)  GClUkl)  GC00E2)  GiODES)  GCODe*.  GCCDE5)  GC0DE6I 

CAlCH-EFFuAl  STATISTICS  ARE  SOBMITIEl  ON  CLOSELY  SIMaLAR  MONTHLY  REPORT  FORMS  RY 
LICENSED  COMMERCIAL  FISheAMeN  THROUGHOUT  u.S.  AND  CANADIAN  WATERS  OF  THE  GREAT 
LAKES.  THIS  FORK  »AS  USltO  EXPERIMENTALLY  IN  STATE  of  MICHIGAN  WATERS  IN  1926) 
MONTHLY  SUBMITTaL  WAS  REQUIRED  Of  MICHIGAN  FISHERMEN  BEGINNING  SEFIERBRn  IG27. 
USE  CF  THc  FORM  SFkEaD  GRADUALLY  TO  OTHER  STATES  AND  CNTARICi  FULL  COVERAGE  WAS 
ACHIEVED  IN  i*St.  THE  FkOCEDURE  FLk  TABULATION  AND  ANALYSIS  OF  THE  STATISTICS 
ALSO  IS  THE  SAME  FOR  ALL  STAltS  AND  ONTARIO.  MUCH  OF  THE  PRESENT  REPORT  IS 
CONCEPNEC  a  I TH  The  DEVELOPMENT  OF  THE  ANALYTICAL  PROCEDURE  AND  THE  ILLUSTRATION. 
THROUGH  ExAMtlE.  LF  ITS  OPERATION,  an  EARLY  DISCOVERY  WAS  THE  NEED  FOR 
COMPLETELY  INDEPENDENT  TABULATIONS  LF  EPPOkT  FCR  EACH  OF  THE  PRINCIPAL  SPECIES. 
TC  PELT  THIS  Nclt.  EFFORT  aAS  CHANGED  TO  A  SPECIES  ONLY  ON  THOSE  DAYS  WHEN  SOME 
POUNCACE  aAS  PRlDLtkO.  AT  ABOUT  THE  SAME  TIME  IT  WAS  LEARNED  THAT  THE  CATCH  PER 
LIFT  OF  STATIONARY  GEAR,  without  ANY  CLNSIOtRAlION  OF  FISHING  TIME  INIGHTS  OUTI 
BEFORE  LIFTING.  GIVES  SATISFACTORY  ESTIMATES  CF  FLUCTUATIONS  IN  ABUNDANCE.  LATER 
OE VI LDPMI NT S  wiKc  CONCERNED  MOSTLY  wllh  The  LSE  OF  CATCH-EFFORT  STATISTICS  FOR 
DISSIMILAR  GEARS  10  OWTAlN  SINGlE  INDEX  FIGURES  FOR  ABUNDANCE  AND  FISHING 

intensity,  the  FRoctuURfe  nuw  employed  is  described  and  illustratec.  special 

CIPCLMSl anCE S  have  MADE  NtCeSSA.Y  CEkTAIN  EXCEPTIONS  TC  THE  STANDARD  PROCEDURE. 
ExCEPTICNS  MACE  Tu  CAT t  ARt  USTiC  ANC  THl  REASONS  FUR  THEM  EXPLAINED. 
EXPLAMTIONS  Arl  given  ALSO  CF  CERTAIN  SPtClAl  COMPUTATIONAL  PROBLEMS.  AND  THE 
OISrOPTIVl  EFFECTS  OF  CHANGES  OP  REGULATION  ARE  REVIEWED. ) 

215  HI L ( .  AAl.n, 

L.s.  Frui.Ai  research  on  fisheries  anl  limnology  in  the  great  lakes  through 

196U  AN  ANNOTATED  bl ELI OGRapHY > 

<19tfl  IS  OtPT  OF  INTERIOn  FISH  Anl  WILDLIFE  SERVICE  BUREAU  lF  ccfnercial 
fisheries  special  SCIENTIFIC  REPURI  fisheries  no.  S2W.S3PI 
ReSFIKChs  eiBLIULHAFHYl  FISHeRUS; 

REF-6 -US-iFC-SFS2b)  GCCLEil  GCuCee)  GCUDE3)  GCODE*)  GCOCES)  GCCDEtl 
T  Hi  ANNLTATlL  blfcllouKAPHY  IS  PRECEDED  BY  A  BRIEF  A  (.CULM  CF  The  FEDERAL 
RESfARCP  FRUGRAF  IN  FISHERIES  AND  L 1 NNLLUG Y  IN  The  GREAT  LAKES  IN  1957-fc*.  THE 
B 1 BL I CGRlPHY  CuVERS  SIR  PAPERS  BY  STAFF  MeMBERS  OF  THE  BUREAU  UF  COMMERCIAL 
FISHERIES  BIOLOGICAL  LABUFaTORY  IN  ANN  AReOR.  MICH..  AND  ii  BY  ASSDC1AH0 
SCIENTISTS  RllH  rhom  The  lablRATURY  HAG  CONTRACTUAL  OA  OTHER  COOPERATIVE 
ARRARCtFEMlSi  lNCLU.EC  ALSO  ARL  PA1ENU  ISSUED  TO  LABORATORY  FERSCNKEL.  A  RUSTEM 
OF  LABOFaIOKY  SC.ENTlSTS  AS  OF  OECeMBek  SI.  1*6*.  1$  APPENDED) 

210  HIIHNEF.  J  ARL  K.) 

The  BENTHIC  MaCRUFAUNA  OF  LAKE  ONTARIO) 

U9t*l  IReAT  LAKES  FISHtRT  COMMISSION.  TECHNICAL  REPORT  NO.  1*.  PP  39-SO.j 
BFNIhCS)  Cl  1 GUChAt T A )  PONTOPOKElA  AFF INIs i  ABoNDANCE)  AMPHlFuDA) 

6LF-1U*)  bCOUES ) 

The  PRESENCE  ANL  kELADVe  abundance  of  BOTTOM  MACROFAUNA  IN  LAKE  (MARIO  ARL 
DCCumTU.  BOTTOM  SAMPLES  bERe  COLLECTED  Al  2*  STATIONS  In  SEPTEMBER  1*6*.  THE 
(IUAN11TY  OF  ORGANISMS  ANC  IHi  DISTRIBUTION  OF  SOMi  SPECIES  GERE  AFFECTED  BY 
DEPTH  OF  rAHR  SAMPLES  FROM  THE  SHALLOWER  STAllOMS  4*7. >  B  OR  LESS »  YIELOED  AN 
AVERAGE  ct  *.»cSl  URGANISMS  F  EM  M  SGOAKED  aMtRElS  7  HE  DEEPER  STATIONS  4*1. J  M  UP 
MORE)  YIELDED  AM  AVERAGE  OR  ONLY  7#S3b.  TnL  ULlGC CHAE1 A.  THE  MOST  ABUNDANT  GRUUF 
CF  MACRCInveRTEBRAIeS.  aAS  REPRESENTED  BY  FUR  FAMILIES  -  ENChyT RAE1DAE. 

I L  MBRICLL IDAE.  NAIUIUAE.  AnD  TUbIFICICaE.  THE  LUHBPICUIID  WORM.  STYLQURILUS 
HE R I N61 ANUS.  AND  The  BURROWING  AMPH1PCC.  FUMOPOREIA  AFF1N1S.  WERE  RARE  OR 
ABSENT  IF  AREAS  AFrECTEC  BY  FULLUT1UN.  IN  KINDS  ANC  ABUNDANCE  OF  ORGANISMS.  THE 
BCTTlh  FAUNA  IN  LAKE  -CNTAUu  WAS  GENERALLY  SIMILAR  TO  THAT  IN  LANE  MICHIGAN.) 

217  HCl*  CYC .  EOMDNU  w.) 

LAKt  FFFEC1  CLOUD  BANDS  A!  SEEN  FROM  wEATnER  SATELLITES) 

4  1973)  J.  ATMOSPHERIC  SCIENCE.  VOL.  «b.  PU6S  IN  NY  SUNT  ALBANY  ATHOSFHERU 


SCIENCES  PiSLaPCp  UMU>  Kiel  ICA T  ION  » IK  SK'CIES  LP  Ul»1  LAKE!  SNOmSTCRNSI 
ML T  E  GkOL  0 G  Y ;  LLuUD  PCRHAllCN;  PnLTOGRApMY;  REMOTE  SENSING  SATELLITE  I  SNOk; 

STCSMS; 

NY-OA-A SPC-P*7t|  GCCUtl!  GOOD ti}  GlGDiil  GC0OLH;  GCODEt!  SCCDttI  V 

SATELLITE  PHOTOGRAPHS  CP  THE  TIROS  AND  ESSA  SERIES  gere  examinee  so*  the 

PRESENCE  AM  gLMENS.unS  Of  LAKt-umi  UUUiS  OVER  THE  GREAT  LAKES  AM)  GOLF  Lf 

ST.  LAV*  ENCE .  11  HAS  FOUND  THAI  NEARLY  ALL  IAKe-EPPECT  CLOUDS  OCCURRED  NHEN  1HE 

85P-M6  HMPERAKRE  *AS  hORE  THAN  ISC  COLDER  THAN  THE  LAKE  SORPACE  TEMPERATURE. 

ThE  CLOUDS  rERc  ORGANIZED  INTO  PARALLEL  BANCS  RESEMBLING  SOT  HAVING  LARGER 
DIMENSIONS  Than  CU.dC  STREETS.  ENLARGED  CLDOD  RANDS  hERE  ECLNU  NHlCH  HERE  2.5 
tines  larger  Than  normal  lanc-eppeoI  nrnl.s.  thesl  enlarged  lake  STORMS  hao 
PREP  ERRED  ORIGINS  AND  APPEAR  TO  BE  GENERATED  BY  FRICTIONAL  DIFFERENCES  BETWEEN 
land  AND  «aTER.  Bt  The  otCMEIRY  OP  Tut  BODY  Op  hARP.  HATeR  GITh  RESPECT  TO  THE 
PREVAILING  RIND.  AND  BY  CERTAIN  URBAN  INPLOENCESJ 

218  HCPFPR#  B.  E.T 

PUNCUCOk*  t XlC HOPORA  n.  SP.  (ChR  NaDORIDaE*  NENATOOA)  FROK  The  CANADIAN  SHORE 
CF  LAM  ONTARIO; 

(1963)  CANADIAN  J.  ZOOLOGY.  VOL.  *1.  PPiX*i-U26; 

NEP.ATCDA;  PuKlToCORa;  TAXONOMY ; 

2567 J  GCCCfli 

FONCTOCCRA  EXDChCPuRA  N.  SP.»  COlltCliO  FROM  THE  CANADIAN  SHORE  OP  LANE  ONTARIO 
IN  The  VICINITY  OP  BATH.  ONTARIO.  OlPrtkS  PROP.  T HI  TYPE  P.  RATZcBlRGENsIS.  IN  ■ 

HAVING  THE  EXCRETORY  DuCT  PkuJECIING  PROM  T  hi  BODY  ANL  IN  HAVING  15-16  PNEANAL 
SOf  PIE  MEATS.  lMY  ONt  TL  Tnutt  ARL  RELLmLEr  PLR  P.  R AT  2 EeOR GENS  I S .  P.  EXQchuFORa 
OlrFEP!  PROP  P.  OhRIIENSIS  BY  ITS  ShCkltR  RECTUM  ISC  VS.  50  U)  AND  HAVING 
SP1CDIES  ■ 1  I H  ELONT  LISIAL  ENDS .  AN  EMENDED  GENERIC  DIAGNOSIS  IS  GIVEN. 

DISTINGUISHING  1HL  Gl No j  FROM  FRUChROMADUA.  NEOChROMACOR A  TRIlINEATA  SCHNEIDER* 

1U3  IS  Rtf'LlVtC  PROM  SYNONYMY  alTH  P.  OMRlUcNSlS  AND  IS  REGARDED  AS  INCERTae 
SEtlSl 

219  hCRRaLL.  IUS$  M., 

HlSTtf'lCAL  UShLRilS  1nP0RP>aULN  —  ITS  IMPORTANCE  TO  GREAT  LAKES  REHABILITATION 

programs ; 

I1S7M  RrSENbtRGER.  OAVlL  R.  Ahu  ANDREr  RDBERTSON.  EDITORS.  BDRkSHCP  ON 

envtrlnpintal  mapping  op  Ihe  great  lanes.  i*c»  pih. 

FISh;  SKCN1NG; 

ICC-P  A  7  >  bCOlLZ;  GCODEt* 


220  HCUERKr.  RICHARD; 

THE  SMThSDRJAR  ROLE  in  GREAT  LANtS  RESEARCH  J 

(1972)  FRLC  1ST  FEDERAL  CONr  ON  iHt  GREAT  LAKES.  PP2V0; 

OS;  SMITHSONIAN  INSTITUTION;  RESEARCH! 

US-FC S-Fl 9  7i ;  GC0DE6! 

221  hOoS l .  PICHAE*.  R  .; 

GCNIATITP  ZDNATION  OF  T  Ht  HE*  VtkR  ST  fit  DEVONIAN; 

( 1  9t  fc  )  GULOgY  Op  RcSTeRN  Ne*  YOrN  GUutbOON.  NY  STATE  GEOLOGICAL  ASSOC  i6lH 
ANNUAL  MEETING.  PflJ-57; 

geology;  ny; 

NYG-3P ;  GC OLE 5 A» ;  GC0DE5B2;  GC0DE5EH ;  GCODE5C2 )  GC0DE5D3 ;  GC0DES0A;  GC0CI5D5! 

222  HYDE.  A •  SIDNEY; 

THE  ECOLOGY  ANu  ECONOMICS  OF  The  BIRDS  AMONG  THE  NORTHERN  BOUNDARY  OF  NEa  YORK 
STATE; 

11939)  P  COSE  V  El  1  RlLOLlPE  BOLLt T IN.  }l2.  P66-2151 

aves;  ny;  milanCS;  gavia;  colymbicaei  ARDEA;  casmerOOIus;  BCTaordS;  ANAS;  i 

FERGUS;  BUT  Eg;  SIORNOS  VULGARIS;  gOISCALLS  QLISCULA.  MCLOThROS  ATERI 
H93t;  6CCDEU5;  6CO0E503!  GCCUE5D5 ;  GCODtiOM  GC0DE7 ! 

223  HYDRO 3C J PNCt*  INC; 

ASSESS PI M  OP  THE  EFEECTS  OF  NDTMENT  LOADINGS  ON  LAKE  ONTARIO  USING  A 
mathematical  mlDel  of  The  phytoplankton; 


(147t)  IJC/  llbF) 

MATRthATICAi  MtDilS)  PHYTOPLANKTON)  HtUtM  LOADING)  PHOSPHORUS  LOADING) 
IJC-tG-2)  GllOkt ( 

224  IPVCU 

IFYGl  BlllElIN) 

(1477)  IFYGl  b  HC  1/  it  3/  it  it  1 1  it  it  lb/  11/  13/  14/  lb/  17/  16/  14/  211 
PROGRAMS)  IFYGl)  kESLARCH)  US)  CANADA)  DATA  PROCESSING)  HYDROLOGY )  FACILITIES) 

61  ASoRPMENT)  INSTRUMENTS)  TENFERATURE)  FHY 1 tPLANRTON)  200ML ANkTOR)  TAXONONY) 
FISHERIES)  OAlA  BASES)  LURkEMS)  MATHEMATICAL  NUDELS)  BIBLIOGRAPHY) 

1FV-6S  GCUOES) 

225  120 

FINAL  REPORT  LF  I Hfc  INTERNATIONAL  JOINT  C0HM1SSI0N  06  THE  f LllOT ION  OF  BOUNDARY 
NAURS  REPERENCE/ 

G#Tt*j  POlluTlON)  NAVIGATION)  GaUK  QUALITY)  INDUS YR 1AI  SEWAGE  TREATMENT) 
DISEASES)  It GiSLAT ION)  REGULATION)  NASU  TREATMENT)  MUNICIPAL  SENAGE  TREATMENT ) 
JJC-H  93  6)  GCuDEllZi  GCOOtifij  b CL0c2eiUi  GC 0DE4A2T1 )  GCCPE4A1T3)  6CDDESA4T3) 
GCOCEb)  GLODE 7 ) 

226  IJC) 

NE  ■  ANC  REVISED  GucAl  LANES  NATEn  wUALITY  OBJECTIVES.  VCL.  1) 

(19771  I,)C/  tifi 

//TER  Dual IT  Y )  AEbUL AT ION)  RiGULaTCAY  AGlNCY)  PESTICIDES)  HEAVY  METALS) 

1 JC-WC-1-H77)  wCODEfc) 

227  IJC) 

FULLT1CN  OP  LAKE  EkiE/  LANE  ONTARIO  AND  THE  INTERNATIONAL  SECTION  OF  ThE  ST. 
LAURENCE  Mltr  VLLOnE  1  -  SUMMARY ) 

(lVEV)  IJC,  in 

VAT  if  ULALIli:  rUlUllJN)  e  UT  k  Lrn  1 C  A 1  i  UN  i  llAuOPHukA)  ALGAE)  BACTERIA)  NUTklENT 
l ( A  C  ]  N  u  1  ImN.luAl  LOADING) 

I  jC-P-lGeV-V.*)  GCUul 4 )  GCCOttj  GCuUE7) 

228  IJC) 

PCLUTIun  Or  LAKE  k A 11/  LANc  OMakIu  AND  l«t  IN TEkNA T 1  uh al  StCTlON  OF  THE  ST. 
LAURENCE  RIVER.  VUUhE  2  -  LAKE  061AR10  AND  THE  INTERNATIONAL  SECTION  OF  The  ST. 
LAGRfNCI  R1VLR) 

( 1 4E  9  I  IJC/  SE4P) 

PHYSICAL  Char AC T LkIST ICS)  LAND  OSfcj  POPULATION)  HtAT  BUDGET)  TEMPERATURE) 
CURRENTS;  MOREHOLuGY )  COASTAL  ZONt)  SEDIMENT)  SEDIMENTATION)  CHEMISTRY) 
E0TR0RHICAT1CN)  EJShj  PHY1 Or L ANnTON)  ZCOPEANnTOK)  BACTERIA)  NLTR1ENT  LCA01N6 ) 
CHEMICAL  LOALIhG)  RIVERS  j  EHLSPHURUS  REMDVAL)  gATEP  QUALITY) 

1JC-P-1VB4-V.3)  GC0DE5)  GC0DESA4T 3 ) 

229  UC) 

A  SPECIAL  REPORT  UN  VARIOUS  PROVISIONS  OP  ThL  GREAT  LAKES  RATER  QUALITY 
AGREEMENT) 

(1977)  IJC/  Pr 7 ) 

GATEP  CL AL TTY)  REGULATION) 

IjC-Rw-SR)  GCUUE6) 

230  IJC) 

SI  MM  AR  Y  REPORT  ON  PuLLUTION  OP  THE  NIAGARA  RIVER) 

(19(7)  IJC  LAKES  ERIE  -  ONTARIO  ADVISOR)  BOARD/  43P) 

GATlR  GOAL  IT  Y /  POLLUTION)  OIL)  INDUSTRIAL  SLGAGE  TREATMENT)  MUNICIPAL  SENAUE 
TREATMENT)  COllPCkMS)  PHENOLS) 

IJC-P)  GCODE SAVl 3 ) 

221  IJC  AMERICAN  PALLS  INTERNA t A ONA L  BOARD) 

PPESEPVaUwN  AND  ENHANCEMENT  OP  ThE  AMERICAN  PALLS  AT  NIAGARA) 

( 197A )  IJC  r INAL  REPORT/  RP?b  ♦  MR  PLATES) 

NIAGARA  FAUS)  NY)  PHYSICAL  OHAa ALT i k 1  ST  1 C S )  GEOLOGIC  FORMATION  AND  STRUCTOHE) 


PHYSIOGRAPHY#  DIVERSILNj)  VCLOMt  AND  CURRENT  F  LOW)  AE  SThE TICS  t  HA  YEP  LEVELS} 

SAP} Y Y  | 

IJC-NP-14#<.)  GCUDEBAAT3 # 

232  1JC  ANC f 1C AN  PALLS  INTERNATIONAL  BUARU) 

PPESE R VAT1UN  AND  ENHANC  ENt  N  T  OP  I  He  AMERICAN  r ALLS  AT  NIAGARA  APPENDIX  P  - 
AESTHETICS#  RPAb) 

0971 1  1JC  INTERIM  REPORT#  PMit} 

NIAGARA  PALLS}  NY}  AtSTncTICS}  PCDtL  STUDIES}  RECREATION} 

IJC-NP-lB}  GCODE  SA9T3 ) 

233  IJC  AMERICAN  PALLS  INTERNATIONAL  EOAROI 

PRESERVATION  AND  ENhANCLNENT  CP  T Hk  AP  LR 1C  AN  FALLS  AT  NIAGARA  APPENDIX  C  - 
GEOLOGY} 

0971}  IJC  INTERIM  REPORT#  PF7i  «  1ABIES#  FIGURES  L  PLATLS} 

NIAGARA  FALLS}  NY}  STRATIGRAPHIC  GEOLOGY}  GEOLOGIC  FORMATION  ANt  STRUCTURE} 
EROSION} 

IJC-NF-1C}  GCCDESA9T3) 

234  IJC  AMERICAN  FALLS  INTERNATIONAL  BOARD} 

PRESERVATION  AND  ENHANCEMENT  OF  THE  AMERiCAN  FALLS  AT  NIAGARA  APPENDIX  D  - 
HYDRAULICS} 

0471)  ijc  interim  report#  pfb7  «  *b  plates; 

NIAGARA  PALLS}  NY;  DIVERSIONS}  » AT E R  SUPPLY}  VOLUME  ANC  CURRENT  FLOG}  ICE 
CONDITIONS} 

IJC-NF-1D;  GCC0ESA9T3) 

235  IJC  AMERICAN  P AOLj  INTERNATIONAL  BOARD# 

PRESERVATION  ANC  ENHANCEMENT  CP  THE  AMERICAN  PALLS  AT  NIAGARA  APPENDIX  t  - 
REMEUAl  MtASuKlS; 

0471)  IJC  lNltklM  RtFuRl#  PPSA  ♦  9  TABLES  «  1  A  PLATLS) 

NIAGARA  PALLi)  NY}  vi/LOMc  ARC  lORrcNT  PlOk}  k AT ER  LEVELS}  PHYSICAL 

characteristics;  utuoouiC  formation  ANt#  SUOCTORE;  safety;  erosion;  Shoreline 
protection;  cost  *  banl  p i i  analysis; 

IJC-NF-II)  GCODESAATS) 

236  IJC  GREAT  OARcS  RATER  DUAtlTY  BO# 

GREAT  IAKLS  RATER  LOAlITY  ANNUAL  REPORT  # 

0  972)  IJC#  PPilt) 

MATER  COAL  1 T  Y)  ANNUAL  REPORT)  kATER)  PCLLOTlON)  EUTROPHICATION)  LAND  USE! 
NAVIGATION}  MoNaTuRING)  CHtPICAL  LOaOaNG}  PfcASUPIMENT}  RESEARCH) 

1 JC-kw-AF-iS7i)  GCOOE 1 )  GCODEE)  GC0DE3}  t#C00tA)  GCOuES)  6C00E6) 

237  IJC  GREAT  LAPiS  k A I E  R  G0AL1TY  ED) 

GREAT  LARES  kATEP  GOAL  IT Y  ANNUAL  REPORT  OF  THE  MATER  DUALITY  OBJECTIVES 
SUBCOMMITTEE  ANC  T HE  TASr  FORCE  ON  T PL  SCIENTIFIC  BASIS  FOR  MATER  DUALITY 
CRITERIA; 

097E)  IJC#  RpoS  ) 

REGULATION)  RATER  0UAL11Y)  ANNUAL,  KtPCkl)  CHEMICAL  COMPOSITION}  CHLORINE} 
DISSOLVED  UXYGEr}  SILVER}  MIRER}  PISH}  HEAVY  METALS}  ORGANOT IN  COMPOUNDS} 
TOXICITY}  PnCSPHOkLS}  PNA > 

I  JC-Wi-AR-U7tAA)  GCCDtA)  GCODES)  GC00E7) 

THIS  RfPLFT  OUTLINES  R  EC  OP, ME  NOE  0  Nik  ANC  REVISED  kATER  DUALITY  OBJECTIVES  fclTH 
SUPF0PTINO  RATIONALE)  PRESENTS  RATIONALE  PCk  SUBSTANCES  FOR  khlCH  CBJECTlVES 
fcERE  FESIArlHED  Bui  FOR  MftlCH  ADEGUAlE  SCIENTIFIC  BACKGROUND  DATA  TG  DERIVE 
CBJECTlVES  fcERt  N01  AVAILABLE)  OBJECTIVES  UNOEF  ACTIVE  REVlEk)  ANC  INTENDED 
FUTURE  ACTIVITIES.  RESEARCH.  NtECS  REGL1RED  TC  AID  IN  THE  REVISION  AND  DERIVATION 
OF  CERTAIN  ObjELTlVtS  AkE  ALS«#  OUTLINED.) 

238  IJC  GPIA1  LANES  fcATEk  DUALITY  bLaPD} 

GREAT  LAKES  rAIeR  GOAL  1 1 Y  BOaRD  REP0R1  AFP  END  1 X  A#  B#  AND  C) 

(  I  UC#  BBF) 

PUMCIPAL  StkAGE  IRtAlHEM)  NUTRIENT  LOADING)  PHOSPHORUS  LOADING) 

UL-nC-R'A}  GCuOE 1 }  GCdOEt#  GOUGES)  GCUOEk)  GCOUES)  GoOOt t ) 


239  1 JC  GPEA1  LAKES  HAltR  DUAL  .  T  Y  SD) 

GREAT  LAKtS  HAltP  G0AL1IY  HUH  ANNUAL  RLPGR1) 

<197 6)  ljl»  PP72) 

HATFR  DUALITY 1  ANNUAL  RLPORl)  MiOMTCRING)  (.GKlkOli  kAUIl  POLLUTION) 
IJC-VQ-AF-1S76)  GCCOEl)  GCUuEZ)  GCODEi)  GC CDE9)  GCODEi)  GC0LE6) 

240  1 JC  6RE AT  LAKES  HATER  QUALITY  80) 

GREAT  LAKES  bATER  DUALITY  FIFTH  ANNUAL  REPORT  APPENDIX  8  ANNUAL  REPORT  OF  THE 
SURVE 1 LLANCi  SUBCOMMITTEE) 

<1976)  IJC.  PF139) 

HATER  QUALITY)  HON) TORINO )  ANNUAL  MEPORT)  COASTAL  ZONE)  R1SH)  HlLOLlFE) 
CLADLPHCRA)  OIL  POLLUTION)  PHOSPHORUS  LOADING)  REGULATION)  REGULATORY  AGENCY) 
ljC~R0-AR>19?68)  GCLOtl)  GL00E2)  GC0DL3)  GlCDEG)  GCODEi )  GCCDE6) 

THIS  APPENDIX  CONTAINS  1976  INF ORMAT ION  AND  DATA  PERTAINING  TO  THE  HATER  QUALITY 
OF  THE  GPEAl  LAKES  ANC  CONNECTING  CHANNELS.  THIS  VOlUMl  ALSO  INCLUDES  A  SUHHARV 
OF  PLANNED  19)7  6RE  AT  LAnES  SURVEILLANCE  ACTIVITIES  ALONG  HlTh  STRATEGY 
C0KPR1S1NG  THL  9  YR  <197b-E6)  GkEaT  LAKES  INTERNATIONAL  SURVEILLANCE  PLAN.) 

241  IJC  GREAT  LAKES  HATER  DUALITY  80) 

GREAT  LAKES  HATkR  DUALITY  FIFTH  ANNUAL  REPORT  APPENDIX  C  ANNUAL  REPORT  OF  THE 

REMEDIAL  PROGRAMS  S0BC0KH1 TT EE j 

<1976)  IJC.  FP6t  *  3  APF)  IjC.  EPtS  ♦  3  APP) 

HATER  DUALITY)  ANNUAL  REPORT )  REGULATION)  CONTROL)  AIR  POLLUTION)  CHEMICAL 
LOADING )  PHOSPHORUS  LOADING) 

1JC-H0-AR-1976C)  GCQOt t ) 

THIS  APPENDIX  CONTAIN!  iNFuRNAT 1JN  ON  ThE  STATUS  AND  PROGRESS  OF  US  ANL  CANADIAN 
EFfORTS  IN  ADDRESSING  TnL  GbALS  OF  THE  AGREEMENT.) 

242 IJC  GREAT  LAKES  RATER  GOALlIY  BC) 

GREAT  LAKtS  RATER  DUALITY  rlFTn  ANNUAL  RtPORT  APPENDIX  D  ANNUAL  REPORT  OF  THE 
RADIOACTIVITY  SUBCLHNi T 1 E  E ) 

<1976)  )JC.  FP99) 

RA0ICACT1V1TY)  HATER  bUALiTY)  ANNUAL  REPORT)  MONITORING)  NUCLEAR  FCbER 
GENERATION)  ML ASuRLMENl )  LFFLUlNTS) 

1 JC-Hu-AR-i97tDj  GC0DL1)  GCODEi >  GCDuL3)  GCCOtV)  GCODeS)  GCCDEt) 

2431 JC  GREAT  LAKES  HATER  DUALITY  bO) 

GREAT  LAKtS  bAIER  bDALjTY  FOURTH  ANNUAL  REPORT) 

<1973)  IJC#  FPlti) 

HATER  DUALITY)  ANNUAL  REFORT)  ANALYSIS)  CONTROL )  BASTE  TbEATHENT)  PHOSPHORUS 
LOADING)  PhOSfhORUS  REMOVAL)  PCb)  RADIuaCT 1 v IT Y)  LanC  USE)  ORtOGlNG)  ) 
IJC-RO-AR-IWS j  GCODEI)  GCCDE2  >  GCOOE3)  GLGUE9  #  GCODES)  GC0DE6) 

244 1 JC  GREAT  LANES  bATER  OUAulTY  80) 

GREAT  LAKtS  BiTER  DUALITY  FOURTH  ANNUAL  RL  PORI  APPENDIX  N  ANNUAL  REPORT  OF  THE 
HATER  DUAL  ITT  OBJECTIVES  SObCOMMiTItE ) 

<19731  1  JC#  PP1L3  ■»  APP) 

HATER  DLAL1TY)  ANNLAl  RtPORT)  CHEMICAL  C0MPCS1TI0N)  HEAVY  METALS)  PHYSICAL 
CHARACTERISTICS)  rLUORlLtS )  TENFt RxTuRt ) 

I JC-VJ-AR-1976A)  GCODEt) 

THIS  REPORT  CONTAINS  PROPOSALS  FOR  THE  REVISION  OF  EXISTING#  AND  FOR  NEH  HATER 
0UAL1TY  CbJECl IVES  ANO  SUPPuRTS  THESE  PROPOSALS  blTH  THE  LATEST  INFORMATION  AND 
DATA  AVAUABlt.) 

248 1 JC  GREAT  LAKES  HATEb  DUALITY  80) 

GREAT  LAKES  HATEk  DUALITY  FoURTh  ANNUAL  REPORT  APPENDIX  8  ANNUAL  REPORT  OF  THE 
SURVEILLANCE  SUBCOMMITTEE) 

419751  IJC#  PF255  ♦  AFF  1) 

HATER  DUALITY)  ANNUAL  RLFORT)  MONITORING)  PHOSPHORUS  LOADING)  EUTROPHICATION) 

I JC-H0-AR-1973b)  GCODEI)  GCuDtc)  buCDEi)  GLUDE9)  GCODES)  GCCDE6)  GC0ut7) 

THIS  APPENDIX  CONTAINS  AN  ASSESSMENT  OP  THE  GREAT  LAKES  AND  CONNECTING  CHANNELS 
PROBLEM  AREAS  HHICh  00  MOT  MEET  HATER  DUALITY  OBJECTIVES  ANC/OR  JORISOICUUMAL 
STANDARDS.  A  DISCUSSION  OF  SELECTED  PROBLEM  AREAS  HIGHLIGHTS  MAJOR  PROBLEM  AREAS 


WHICH  hav«.  EXPERIENCED  A  C hanGE  IN  WATER  DUALITY.  AND  PRUBl*H>  OF  GENERAL 
CONCERN  10  THE  uVERAll  CHARACUklSIlCS  CP  GRt  Al  LAMS  WATER  QUALITY.  INIS  UIMS 
RIPOAT  DESCKlwES  1 Ht  EXISTING  uuNDlTluKS  At  U  RECENT  TRENDS  IN  THE  WATER  QUALITY 
OF  THt  NIAGARA  RIVER.  LAM  ONI  ARIL  AM)  Ihl  SI .  LAwiENCE  RIVER.  INI  SUBCOMMITTEE 
HAlMtMAl  ICALl Y  FltOUlEO  PHYTOPLANKTON  bkOblH  It  EVALUATE  THE  EFFECT  Of  PRESENT 
ANO  PROTRACTED  NUTRIENT  LUAOS  Oh  LAKE  CMAklU.l 

>46  IJC  GREAT  LAKES  bAlfcb  DUALITY  BUi 

6AFAT  LAKES  wa  If  k  DUALITY  FOURTH  ANNUAL  REPlKT  APPENDIX  D  ANNUAL  REPORT  OF  THE 
RADIOACTIVITY  SUBCCHIMTT  Eli 
I147S)  IJC.  PPbb J 

WATER  UUAL IT Y i  ANNUAL  MtFORTi  RA01GAC1. YlT YJ  NUCLEAR  PCbtR  GENERATION!  NUCLEAR 
POWER  GEKERAblht  SIaTIUnSJ  NuNlluhibG!  DISCHARGE  FLOW! 

IJC-N0-AA-I47SD!  GLOuElf  GC0DE2;  GC0Ui3;  wCCUEM  GCGDESi  GCCOEE! 

THIS  APPENDIX  CONTAINS  DETAUtD  INFORKAT ION  AND  DATA  AVAILAELE  AS  OF  NAY  147fc 
REGARDING  RADIOACTIVITY  IN  IhE  GREAT  LAKtS  EaSIN.I 

247  IJC  GREAT  LAKES  NATE!  UUAL11Y  bUi 

GREAT  LAKES  k a  1 E R  DUALITY  SECOND  ANNUAL  REPORT! 

( 1473)  IJC.  PPllii 

WATER  UUAL I T  Y !  ANNUAL  REPURTi  HONITORIN&I  CONTROL!  METHODS!  REGULATION! 
RHCSRhORUSi  PHOSPHORUS  LOAUInG!  ANALYSIS! 

I JC-W&-AR-1V73 J  GCODEli  GCuDEc !  CCLUE 3!  GCOUtRi  6C0DE51  GCODEt! 

248  IJC  GkiAT  LAKES  RATER  DUALITY  BD I 

GREAT  LAKES  WATEh  DUALITY  SIXTH  ANNUAL  REPORT. 

11477)  IJC.  PP84  » 

WATER  DUALITY!  ANNUAL  REPORT!  CONIkOL!  REGULATION! 

I JC-bD-AR-ID77»  GCUOEll  GC00L2!  GUODkil  GULDEN!  GCODEt |  GCOLEbl 

246  IJC  C-PtAl  LAMS  WATER  UUAlITY  6oi 

GREAT  LAKES  WAlcK  uUAHTY  SIXlP  ANNUAL  REPORT  APPENDIX  6  ANNUAL  REPORT  OF  THE 

Sup v i i l l anc t  subcopnittcE! 

<14771  IJC.  PHIL! 

WATER  DUALITY;  ANHLAL  REPURTi  NwNlTURlNG!  PUBLIC  PARTJC1P AT ION|  PHOSPHORUS 
LOADINGS 

I JC-RD-AP-147T6!  GCOUti!  UCOOtii  DCuUEii  bCOUEN!  GCODEt)  GCCDEt } 

THIS  APPENDIX  REYlEkS  THE  INPOkHAT iLN  CCLLECItU  DURING  THE  VR  1477  PERTAINING  TO 
THE  WATEr  DUALITY  OF  Ihl  ukcaT  LAKES.  Tht  APPENDIX  ALSO  INCLUDES  THE  RESULTS  OF 
A  SURVEY  DESIGNED  TD  Dc 1  ERMINE  PUBLIC  RekC  E  PTKNS  OR  THE  WATER  DUALITY  OP  THE 
GREAT  LAMS.  AND  AN  UuUIKt  UR  Tnt  LAKE  ERIE  SURVEILLANCE  R L AN  DEVELOPEU  DURING 
THE  PAST  YEAR  taNUH  i-ROULES  The  UtlAlLS  FOR  PLANNING  AND  COORDINATING  THL 
SURVEU1ANCE  ACTIVITIES  OP  bOTH  COUNTRIES.!  , 

280  IJC  GREAT  LANES  WATER  DUALITY  BD. 

GREAT  l AMS  WAlER  DUALITY  SIXTH  ANNUAL  REPORT  APPENDIX  C  ANNUAL  REPORT  OP  The 
REMEDIAL  FkGbk APiS  SUBCOMMITTEE! 

<1477)  IJC.  PPE4  ♦  April 

ANNUAL  REPORT!  WATER  DUALITY!  nEGUlAUuN)  WASTE  TREATMENT  | 

I JC-WD-AP-1477C!  GCODEt! 

281  IJC  GREAT  LAKES  WAILW  QUALITY  WDl 

GREAT  LARIS  WATER  UUALITY  SIXTH  ANNUAL  REPORT  APPENDIX  C  ANNUAL  REPORT  OP  THE 
RADIOACTIVITY  SUBCOPMTTlE) 

<1477)  1 jC .  P»B4i 

RADIO  ACTIVITY)  LEGISLATION!  MONITORING!  NUCLEAR  POWER  GENERATION!  NUCLEAR  POWER 
GENERATING  STATIONS!  DISCHARGE  FlOwi  HIM  WASTES)  CONTROL!  REGULATION)  WATER 
QUALITY!  ANNUAL  REPORT)  A)r  POLLUTION!  WaDIUACTIVE  WASTES! 

1 JC-WU-AR-IVTTQ!  GCOUEli  GC0DE2 i  DC  ODE i ;  GuODEW!  GCLDEJi  GCCDEt! 

262  IJC  GwE AT  LANES  WATER  QUALITY  BDi 

GREAT  LAKES  wAltk  DUALITY  THIRD  ANNUAL  REPEAT ! 

<1474)  IJC.  PR171 | 

WATER  GUALITY!  ANNUAL  REPORT!  ANALTSiS!  E UT RCRH1C AT  ION!  CONTROL!  INOuSTRIAu 


SEhAGE  TREATMENT)  MUNICIPAL  SEhAGL  1  RE AT  KENT  )  HASH  TREATMENT  )  RESEARCH; 
RE600ATJGK;  PhGSphuROS  LOADING) 

1JC-WQ-AK-1974;  GCLOlil  GCUDti)  GCODt3;  GC00t4;  GCODE5)  GCC0E6) 

*63  JJC  GREAT  LAKES  RATER  DUALITY  80; 

GREA1  LAKES  RATER  DUALITY  IhiKC  ANNUAL  REPORT  APPENDIX  A  ANNUAL  REPCR1  OP  THE 
HATE'  DUALITY  OBJECTIVES  SUBCOMMITTEE) 

(1974)  IJC *  PP23VI 

HATER  ODALllY)  ANNUAL  RtPURTj  PHYSICAL  CHARACTERISTICS)  MICROBIOLOGY)  CHEMICAL 
COMPOSITION;  ANALYSIS;  HATER;  MEASUREMENT) 

IJC-WQ-AB-1944A)  6CCDE1)  GC0GE2 )  GCCLE3)  GC0CE4)  GCOUE5)  GCODEfc) 

THIS  APPENDIX  CURTAINS  THE  DtlAALtC  INPLRNATILN  AND  DATA  HI TH  RESPECT  TO  THE 
HATER  DUALITY  OBJECTIVES  PUR  THE  BOARD'S  3KC  ANNUAL  REPORT  TC  ThE  IJC) 

264 1 JC  CREAT  LAKES  HATER  DUALITY  BO; 

GREAT  LAKES  RATER  DUALITY  THIRD  ANNUAL  REPURT  APPENOIX  B  ANNUAL  REPORT  OF  THE 
SURVEILLANCE  SUBCOMMITTEE) 

( 1970  IJC#  PP212) 

HATER  OUALITY)  annual  report;  chemical  loading;  CHLORIDE)  MONITORING; 
IJC-HD-AA-1974B;  GCCUE1)  GCG0E2)  GCUDE361TD  GC0DEAA1T3)  GCCDE4A2U) 

GC0CE5A4T3;  THIS  ktPORT  CONTAINS  T Ht  DETAILED  INFORMATION  AND  DATA  H1TH  RESPECT 
TC  HATEP  OUALITY  IN  THE  GREAT  LAKES  AND  C  ONNeC  TING  CHANNELS  AS  HELL  AS  THE 
DETAILED  SURVEILLANCE  PROGRAM  DEVELOPED  BY  THl  SUBCOMMITTEE  FOR  THE  BOARD'S  3RD 
ANNUAL  REPORT  TU  THE  IJC.) 

IBS  IJC  GREAT  LARES  HATER  DUALITY  BC; 

GREAT  LARES  RATER  uuAlITY  THIRD  ANNUAL  kEFURT  APPENDIX  C  ANNUAL  REPORT  OF  ThE 
REMEDIAL  PROGRAMS  SUBCuMMITTct; 

(1974)  UC#  PF194I 

HATER  DUALITY)  ANNUAL  REPURT;  COnUCU  PHUSPnuRUS  RENOVaL)  INDUSTRIAL  SEhAGE 
TREATMENT;  CCST-Bl NEH T  ANALYSIS; 

lJC-R0-Af-isT4C)  GCOtiii  GCUOtA)  GC0U3J  600014)  GCODES)  GCGDEt) 

THIS  APFfhDlx  CLN1R1NS  1HL  DETAlllO  INPOkMAWCN  AnC  DATA  R'l  TH  RESPECT  LU 
MUNICIPAL#  INUUSTkIAL#  AND  Cl Ht  R  PRuGRAMS  EE  INC  IMPLEMENTED  TU  ACHIEVE  THE  hATER 
DUALITY  C6JECUVES  FUR  TnL  GREAT  LAKES  ANl  SUMMARIZED  IN  THE  BOARD'S  3RD  ANNUAL 
REPORT  TO  The  UC.) 

256  IJC  GREAT  LARES  haTcR  OUAlITY  bv) 

INTERNATIONAL  great  lanes  hater  DUALITY  board  SEMI-ANNUAL  REPURT) 

(1973)  IJC#  PR13) 

HATER  dual  II Y ;  ANNUAL  REP0KI)  ANALYSIS#  PHENOLS#  RESEARCH) 

I JC-t»-A«-I973Bj  GCUDEo; 

257  GREAT  LARES  HATER  DUALITY  BOARD; 

NEh  AND  REV1SE0  SPEC 1R IC  HATER  DUALITY  OBJECTIVES  PROPOSED  FOR  THE  1972 
AGREEMENT  BETrEEN  The  uNllED  STATES  L  CANADA  OR  GREAT  LAKES  HATER  DUALITY  BY  ThE 
GREAT  LAKES  HATER  DUALITY  BOARD.  SECTIONS  l-o) 

(1976)  UC#  31 P ; 

HATER  DUALITY)  REGULATION)  PESTICluES;  HLAVY  METALS;  TEMPERATURE)  ASBESTOS) 
UC-kO-i-PlI  GCOLEt) 

256  IJC  6REAT  LAKES  HATER  QUALITY  BOARD 

GREAT  LAKES  RATER  DUALITY.  STATUS  REFLRT  ON  THE  PERSISTENT  TOXIC  POLLUTANTS  IN 
The  LARI  ONTARIO  BASIN  BY  THE  1 KPIE ME  NT  AT JLN  COMMITTEE) 

(1976)  UC#  VSF ; 

FISH)  FCllOTlUH)  SLUDGE)  RUNOFF  DRAINAGE)  SEDIMENT I  HATER  DUALITY )  BENTHOS) 

2 OOF L ANRI oh)  PHYTOPLANKTON)  RCB;  HcAVY  METALS)  klLDllFE) AIR 
PULIUTICN; 

IJC-kD-TF-t)  GCODES ; 

255  IJC  INTERNAT tONAl  GREAT  LAKES  LEVtlS  BOARD) 

REGULATION  uF  GREAT  LAKES  HATER  LEVELS  AfFEKCIX  A  HYDROLOGY  AND  HYDRAULICS) 
(19?t)  IJC#  PP39) 

HATER  LEVELS)  Lake  LEVELS;  REGUL AT 1LN )  HYDROLOGY ;  METEOROLOGY)  CLIMATIC  FACTORS) 


PHYSIOGRAPHY)  PHYSICAL  CHARACTERISTICS)  NYORaUIIC  CYCLES)  PRECIPITATION) 
EVAPORATION.  WATER  SUPPLY)  ICt  CoVeR)  PliRtt AST  INC) 

1 JC-GL-3A  |  GLULtl)  CtwOtil  GU00L3B1T1 }  GCOOEg)  6CCDEGA2T1 )  GCCDE5AGT3I  GCGOESi 
CCUOE6)  GCQLL  7 ) 

260  IJC  INURNaUCNAO  GKeAT  LAKES  LEVELS  BOAMU) 

REGULATION  OP  GKtAl  LAKcS  WATER  LEVELS  APPENOIX  C  SHORE  PROPERTY | 

(1973)  IJC*  PF  lee  ♦  ANNEX) 

RATER  LEVELS)  LANE  LEVELS;  REGULATION;  t  RUPERT  I E  S ;  EROSION;  FLOODS)  US)  SHORE) 
SHORELlNt  PROTECTION;  NET  NCOS ;  STRUCTURES;  )  SEVERS)  ECOnORICSJ  COST-BENEFIT 
ANALYSIS; 

GC0DE1A ;  GC0DE1B)  GC0DE1C1)  GCUtclOE)  GC00E1D3)  GCC0E10R)  6CCDE1FJ)  GC0DE1F2) 
GCCOEIFr;  GCL0E1F?)  GCOOEaHa;  GCOOtlHi)  GCCDE1 HR ;  GCOOE1N2;  GC0D21K9)  GC00E1N2) 
GCOrtlh*.;  G0CDC2A)  GCUOEZb;  6C00E2C1)  GC0UE2C2 )  6C0DE2D1)  (COO(2D2)  GC00E2D3) 
GC0DE2DC )  GCOOE2H3;  GC00E2H9)  GC00t2HS)  GCC0E2G)  GCUDE2F2)  GCOPE2F3)  GCGUE2PM 
CCU0E2F*)  GCULE2E)  GCCDE2 J ;  GCOwEaAE;  GCuOE3AR)  GCCCE3A*;  GC0DE3B3)  GCC0E3B6) 
GCCDE3C ;  GCLDt 3E* ;  RCOOtiFi)  GlODiAFE)  6C0DE3F4)  GCOUERBl)  GCCPE962)  GC0DE9B5) 
GCODEAD;  GCC0E9P1)  Gt00e9F2)  GLJPtReG)  GC00E4G2)  GCQDE4G3)  GCGDE4G9)  GCOOcRGS) 
GCOOESA2;  GLUUtSAR)  GCULESB2J  GCCPtibR)  GLuDt 5C2 1  GCGCESC5)  GC0DE5D3)  GCGCE509 ) 
GCODE5D5 ;  GCC0E6; 

261  IJC  INTERNATIONAL  GREAT  LAKES  LEVELS  eCARL; 

REGULATION  UF  GREAT  LAKES  hATER  LEVELS  AFFEK01X  D  FISh*  el LCLlFE  AND  RECREATION) 
(1973)  IJC*  FF171*  AFPlNOICES) 

RATER  LEVELS;  REGULATION.'  CONTROL*  FISHERIES;  FISh;  RIlDLIFE)  RECREAT xCN) 
COST-BENEFIT  ANALYSIS;  VLTLANCS;  FOLLUUCn;  SHORELINE  PROTECTION)  EROSION) 
BEACHES;  COhREPCJAL  FISHERIES; 

1 JC-GL-3C)  GCbOEl;  GCCOeZ)  GCG0E3)  GCL0EAA1T3)  GC0DE9A2T 1)  GCCDE5AAT3)  GCUUE7) 
This  APPENOIX  PRESENTS  THt  RESULTS  UR  SlUOlES  OF  THE  FISHERIES*  WILDLIFE  and 
RECREATION  INTERESTS  UNUErTAKcN  BY  Thl  InT eRNAT i UNAL  GREAT  LAncS  LEVELS  BOARO* 
WHICH  RAS  E ST a6 L ISnE l  BY  The  INTERNATIONAL  JOINT  CGNN1SS1GN.) 

262  JJC  INTERNATIONAL  GREAT  LAkES  ItVtLS  BuArC) 
regulation  OF  GRErT  lakes  water  levels  aFFENLIX  F  PLwER) 

(19731  IJC*  FF122) 

WXTER  LEVELS;  LANE  LEVELS)  REGULATION;  eLECIRIC  POWER  GENERATION)  ELECTkIC  POWER 
GENERATING  STATIONS;  US)  CANAOa; 

GC00E1;  CCJLC2;  GCuUti)  GCuotat.U)  GCOOtR)  GCODES)  GCCDtSART 1 |  GCODtt)  GCOOE7; 

263  IJC  INTERNATltNAL  NIAGARA  BO  UF  CONTROL; 

REFORT  ON  The  OFtRATlON  UF  T He  LANE  tRlE-MAGARA  RIVER  iCt  BOON  DURING  THL 
1971-1971  wJNTeA  SEASON) 

(19711  IJC*  Prlt  *  It  ENCLOSURES) 

1CF  CONDITIONS)  1UE  CONTROL)  iCE  COVER)  NAVIGATION)  ANNUAL  REPORT  I 
I JC-NBC-1V71 ;  GCLOEgGS)  GCODcRGS)  GC0CE5A9T3) 

264  IJC  INTERNATIONAL  NIAGARA  BO  OF  CONTRll) 

REPORT  CN  The  OpcRaTIuN  IF  TnE  LAKE  ERlt-\lAGARA  RIVER  ICE  BOON  DURING  THE  1971 
-  1972  elNTER  SEASON) 

(1972)  IJC  3R0  ANNUAL  REPORT*  PF1*.  ♦  12  ENCLOSURES) 

1C  F  CONDITIONS)  1C  c  CONTROL)  ICE  COVER)  RAV IwAT luN)  ANNUAL  REPORT) 
laC-NbC-1972)  GC0LERG3)  GvDOEGGS)  GCOwESaGTS) 

266  IJC  INTERNATIONAL  MAGAwA  BC  OF  CONTROLS 

REPORT  CN  THE  OPERATION  OF  The  LAKE  ER1 E— M AGAR A  RIVER  ICE  BOOfl  1972-1973  WINTER 
SEASON) 

(1973)  IJC*  PP1E  «  t  ENCLOSURES; 

ICC  CCNOlTILNs;  1CL  CONTROL)  ICE  CUVER)  NAVIGATION)  ANNUAL  REPORT) 

1 JC-NBC-1973;  GCU0EGG3)  GCOUEGGS)  GCCDESaGTS) 

266  IJC  InT E RNAT lONAL  NIAGARA  Bu  UF  CONTROL) 

REPORT  ON  TNt  OPERATION  OF  The  LAKE  ERIE-NIAGAka  RIVEF  ICE  BOOR-  1979-1975  WINTER 
SEASON) 

(197S)  IJC*  RF19  4  6  ENCLOSURES) 


ANNUAL  REPORT)  UL  CONulTiONi,  ICE  COVER)  ICt  CONTROL)  NAVIGATION) 

I  .C-NBC-1  971 )  GCGCE9G3)  GL0ui9C»|  GC0Dtl*9T3> 

267  IJC  INTERNATIONAL  NIAGARA  lORaING  COMM  HUE; 

A  REPORT  UN  AN  EVALUATION  OP  THE  it*, 9-73  DaTa  COLLECTION  PRC6R AH  IN  CONNECTION 
Hi  TH  THE  LAN  l  ERIE  -  MANANA  RlvER  ICt  bOOP  STUOY, 

(1973)  1 JC  1  NT  t  RNA1  1  CiNAL  KiAGAkfc  buARL  OP  CON1RUL*  773]  ♦  A77| 

ICE  COVER)  1CI  CLNTkCLI  lot  CONDITIONS)  EVALUATION)  PETEOROlOGY)  MATHEMATICAL 
MODELS)  ICE  SNGl  BUlLOUP  AND  OECAY) 

I JC-NBC-K1973)  GC00E9GS I  &C0DESA913; 

268  IJC  INTERNATIONAL  REFERENCE  GrOOh  ON  UPPER  LAKES  POLLUT ION) 

f CURT h  SEMI-ANNUAL  REPORT  TO  TfiE  CLEAT  LAKES  WATEk  COALITt  BCARO  Pk07  THE  U77ER 
LAKES  REPtkEML  GROUP) 

(197A)  I JC,  3CP; 

RE  GUL  AT  I CN )  RESEARCH)  NOMENCLATURE ) 

I JC-RG-AP-I979-9)  GCOOEtl 

269  IJC  INTERNATIONAL  REktRENCE  GRwOP  ON  Of  PEL  LAKES  PuLluUuN) 

SEkl-ANNLAL  REPLRT  To  THE  GREAT  LANES  LATtR  GLAlIIY  BOARD) 

(1973)  IJC,  29P ) 

RESEAKCHI  REGULATORY  AGENCTI  PISH)  FnTHAL AT  ES ) 

1 JC — N G— A N *19 7 3—2 ;  bCLDt, i  GCCUtbj 

270  IjC  INTERNATIONAL  REFERENCE  GRuuP  ON  UPPER  LAKES  POLLUTION) 

THIRD  SEMI-ANNUAL  RkfOKl  To  ThE  GREAT  LAkcS  LATER  QUALITY  BOARD) 

(1970  IJC,  13F ) 

RESEARCH)  *ATER  quality;  FISh;  CoaSIal  ZoNE) 

IjC-RG-AR-1979-3)  GCLilEb) 

271  IJC  PLUAIo, 

DETAILED  STuOY  PUM 
(1979)  UC,  )P6 *♦) 

LATER;  POLLUTION)  laIeL  uualITy;  laKD  USt)  PROGRAMS;  IJC; 

GCGDCll  GCOIEa;  GCOQEa;  GLOOti;  GlOwtt;  GuODet)  lJC-CC5-ir 

272  1  JC  hLUARG) 

EnVILCKPEnTAL  management  STlAUGY  FOR'  T Ht  GREAT  LAKES  SYSTEM 

I I  V7o  )  IJC,  PPUli 

MANAGEMENT ;  LAND  USE;  POLLUTION)  LATtR)  »ATtR  QUALITY)  PHOSPHORUS)  CHEMICAL 
LOADING;  PtSTlCUtS)  PCBI  CONTROL )  CCS1-BEKEPIT  ANALYSIS) 

IJC-L-PLtARG-f ;  GCoukC i 

273  IJC  pluarg; 

MANAGEMENT  PROGRAMS,  RESEARCH  AND  EPfkCTS  OF  PRESENT  LAND  USE  ACTIVITIES  ON 
HATER  QUALITY  CF  THE  GREAT  LAKES) 

11979)  IJC  VGLUNt  1,  FP3C9 ; 

lanc  use  later  quality;  management;  frograms;  domestic  selage;  transportation; 

CONTROL)  POLLUTION;  MlNL  RASIES)  AGRICULTURAL  POLLUTION;  EROSION) 

IJC-Lr-VOL.  1)  GCODEa)  GCuuEZ)  GC0UE3 )  GC0lE9)  GC00E3)  6C0DE6) 

274  IJC  PLUARG 

MANAGEMENT  PROGRAMS,  RESEARCH  AND  t HP  EOT  S  OP  PRESENT  LAND  USt  ACTIVITIES  ON 
LATER  QUALITY  OP  Tht  GREAT  LanES  VOL  i ) 

(1979)  us  epa  sections  10-17,  various  pagingst 

MANAGEMENT)  PKOGRAMtS;  lATeR  QUALITY;  LlLDE RNtSS  AREAS)  RECREATION)  HASTE 
TREATMENT)  DREDGING)  DE( P-Lt  LL  OISfuSALI 

I JC-LL-VCl ,2 )  6CC0E1)  GCODE 3 )  GCLGIL;  GCU0E9;  GC0UE3 1  GCOOEtl 
PART  1CI  FORESTRY,  PART  111  RECREATIONAL  LAND,  PART  I2«  UNDEVELOPED  LRMD,  PART 
13>  LIQUID  LASTE  DISIuaAL,  PART  191  SOLID  LASTE  DISPOSAL,  PART  1SI  DREDGING 
ACTIVITIES,  PART  Ibl  CctP-RcLL  DISPOSAL,  PART  !7<  MANAGEMENT  AND  CONTROL  LP  LAND 
USE  USE/RATER  QUALITY  PROBLEMS) 


275  1JC  PCUARG; 

197t  RIVtK  tPFELlS  SuRvtt  COORDINATION  Ht  L  T  1 NG i 
0971)  1JC,  FF3 

RIVERS;  SlUIHiMATiOr.;  NUTRIENTS;  MlTklEM  LEADING; 

1 JC-l-PLUAAfc-D197tM;  GC0ut9BiU0;  GCCDE6; 

276  1JC  PLUARG ; 

SUMMARY  RE  V  IE  k  OF  POLLUTION  PfctM  LAND  OSE  ACTIVITIES) 

0971)  1JC,  PP6t) 

LAND  USE)  kATER  GUALll Y;  kATER  POLLUTION;  NUTRIENTS;  PESTICIDES)  SEDIMENTATION) 
CLERICAL  LOADING;  NUTRIENT  lOADiNG)  TKANSF Ok ) A T I  ON )  NINE  kASTES)  ORBAN  RUNOFF; 
AGRICULTURAL  FOLLUTIOn;  EROSION;  RECREATION;  klLDERNESS  AkEAS)  WASTE  T  REAT  MfcNT ) 

IJC-LRP;  GCODtl;  GCUDt 2  *  GCGDE3 ;  GCCCE9  *  GCODEl;  GCODtfc; 

277  IJC  PLUARG 

EARLY  ACTION  PROGRAM  REPORT 

0  979)  EARLY  ACTION  PROGRAM  REPORT ;  1JC»  L2P  > 

LANC  USE;  kATER  REALITY;  RENGFF  OkAlNAGE;  F  t GEL  AT  ION ;  AGR1C0LTERAL  POLLUTION; 
PESTICIDES;  ROAD  SALT;  SEDIMENT; 

1 JC-kG-E ;  GCOOEt) 

278  JACKSON »  DAM cL  P.)  NEHtRUk*  NELSON  L.)  kAND,  MYRTCN  C.i 

ECOLOGICAL  INVESTIGATIONS  uF  TnE  CSktGE  RIVER  DRAINAGE  BASIN  1.  THE  OUTLET; 

0  969)  E'  OF  M  Gkt aT  LAKES  RtS  DIVISION  FROL  7TH  CONF  GREAT  LAKES  RES,  P8E-99) 
PHOSPHATES;  KjELD*HI  MTROGEN)  ABS;  Phi  TEMPERATORL;  VOLUME  AND  CURRENT  FLOki 
LOLlFUPfS;  PHYTOPLANKTON;  ZOOPLANKTON;  ROTIFERa;  algae;  PERIPhYTON;  NUTRIENT 
LOADING: 

IGR-C7-1969J  GC0DE1D3T9; 

THE  OSkffcO  kIVER  DRAINAGE*  1*121  S*  Pi*  IS  THl  LARGEST  DRAINAGE  ARtA  OF  THE 
EASTERN  PiRT  or  LArl  on  1  an i U .  in  EkL  Ek  To  ajLLkTAIn  ITS  tFFECT  UN  THE  LAKE  A 
SEkHS  LP  SAMPLING  STaIjUNs  has  cuN  tSlABLlSntU  AT  1C  ulipERtM  SlTtS  ALONG 
C0NTRI6LT1NL  SlktAMs.  ThIs  ktPEkl  kiPRtSENTs  1 Ht  aLSDLTS  CDTAINEC  a)  STATION  1* 
ThE  OUTLET  IP  THE  OSktGC  FiVtk  INTO  EAKt  ONTARIO*  FROM  JANUARY  10  THROUGH  MARCH 
6*  1969.  kttKLY  AVtkAGE  VALuLS  Fgk  PHtSPHATtS  kEkk  3.21  MG/L,  TOTAL  KjcLDAHE 
NITROGEN*  2 • Ut  MG/L*  bSS*  O.lb  MG/L.  TnE  AVtkAGE  KEENLY  Ph  VALUE  kAS  7.2  KH1LE 
THE  WATER  lEMPEkATUkt  AVERAGED  3  C»  kllH  A  HOv  LP  7*217  CFS.  THE  AVERAGE 
COUFORP  COUNT  kAS  I9,i.?b  PtR  100  ML*  THt  AVtRAGF  kttKLY  TOTAL  PHYTOPLANKTON 
VALUt  WAS  1*  190  ORLAMSP.S  PEN  ML,  kPllt  Tht  ZOCPLANkTuN  POROLATICN*  khlCH 
CONSISTED  AL  f  OS  T  ENTIRELY  OF  RIT1PERS*  AVERAGED  9.9  FtR  LITER.  THt  PERIPHYTON 
COMMLNITY  CCNSISTED  ;*  St  SrtClfcS  REPRESENTING  26  GENERA.  Tht  WEEKLY  A VtRAGE 
NUMfcFR  CF  ALGAL  SPECIES  GRu.iNt  ON  bRlcNS  IN  ThE  RIVER  kAS  21.  ThtSE  HAD  A 
VOLATILE  ktlbhT  OF  9.2  MG/L  AND  C0NS1SUL  CF  913/CM2.  THE  POLLLTICN  LDAC  OF  THE 
OSkLGC  RlvtR  kAS  EVAlOAl ED  FkON  INFORMAL  ION  ubTAlNED  THROUGH  THIS  STUDY; 

278  JIUSTO*  JAMES  E.; 

CRYSTAL  DEVtLEFHtNT  AND  GLACIATION  UP  A  SoPtkCOOEtO  ClCED; 

<1971 )  J.  REChERCHELS  AT  MLSPHtkt .  V.t,  PPt9-ol; 

ice;  SNCk ;  lUr-SNOk  PHYSlLAL  PKEPtRTltS;  MATHEMATICAL  models;  GROkTH; 
gealiat ion;  Cloud  fofmauoh; 

GCCD  E  6 ;  NY-LA-ASRC-P170; 

AN  ENSOPHISTIEATEO  NEMtkiCAL  MODEL  kAS  DEVtLOPtD  TO  ESTIMATE  THE  GROWTH  OP  ICE 
CRYSTALS  AND  1 Ht  GLACIATION  K A 1 1  OP  SDFERLuOLFD  CLOUDS  AS  A  FUNCTION  OF  UFDKAFT 
SPEED  AM  ICE  NUCLEUS  ClnCenTRAUEn.  ThE  CCNDiTICNS  CHOSEN  BEST  REPRESENT  GREAT 
LAKFS  SNt  »  ST  ERMS •  THE  DATA  INDICATE  THAT  UNDER  TYPICAL  CIRCUMSTANCES  (UPDRAFTS  < 
OR  •3K/SEC )  RIMING  BECOMES  T  Ht  UuMNANl  CRYSTAL  GROkTH  MECHANISM  AFTER  ONLY  A 
FEW  MINUTES  TIME*  ANL  k 1 T H  lvi  NUtUEES  CuNE t NT R A 1 1 ONS  LtSS  THAN  A  PEn  TENS  PER 
LITER,  GRAUFEl  kilt  SUBStOUENTLY  FORM,  klTH  NuCLFUS  CONEENTRAT IONS  IN  EXCESS  OF 
SC-1CCESEB  -1,  THE  SUPtRCOutEU  CLOUDS  RAPIDLY  GLACIATE  (<11  MlNuTtS  TIME)  BEFORE 
SUBSTANTIAL  RIMING  CAN  TAKE  PLACE.  knUE  ONE  MIGnT  THEN  EXPtCT  INDIVIDUAL 
CRYSTALS  THAI  GRuk  STRICTLY  BY  DIFFuSlLh  OP  kATER  VAPOR*  THE  HIGH  CRYSTAL 
CONCENTRATIONS  LEAD  T  u  PRlNUuNOtu  SNu  kF  LAKE  AGGREGATION.  THE  COMNON  OCCURRENCE 
CF  SKJkFLiKl  AGGREGATES  IN  MOST  klMEk  snL.STORMS  SUGGEST  CRYSTAL 
CONCENTRATIONS  kttL  IN  tAOESS  OF  TbaT  INDICATED  BY  CCLD-BCA  NUCLEUS 


MEASUREMENTS#  AND  fKLBAbLI  PRcPEkrED  wLOOU  REGIONS  UP  «UH  CRY5TAL  CONGREGATION. 
CERTAIN  CLuUt  SEELING  J  MPl  1 C  AT  J  UNS  fit  AO]  t  Y  FOUGhJ 

280  JIU'STO#  JAMS  E.J  KAPt AN#  MICHAEL  l.i 
SNOkfALL  FRUM  LARE-IPFICT  STORnS) 

04721  KCMhLY  HEATmIr  KtVit..  V.lGC#N.l»FPo2-66) 

STORKS;  EAkES)  SNO#.)  FREClfllATlOK) 

NY-UA-A SKC-Pi 7C)  GCOwEG)  GCCDE6)  GCGOEt) 

THREE  Y K  OF  klMER  LAKE-SlURM  OAlA  HERE  ANALYZED  TC  DETERMINE  SNObFALL 
OISTklBOTlON  FAT  TERNS  OOrNhINU  OF  lAKI  ERIE  AND  LAKE  ONTARIO.  THE  TOTAL  ANOUNT 
OF  SNCHFALt  AND  THl  AREA  CF  GRuUhD  COVER  IS  EACH  OF  23  LAKE-EFFECT  STORMS  HERE 
DETERMNEL  FOR  BOTH  LAMES.  TOTAL  SNGhFALL  MASS  HAS  HIGHLY  DEPENDENT  ON  TIME  CF 
YEAR;  NOVEMBER  AH 0  EARLY  DtLtHBbR  STORKS  HERE  TmL  TO  FIRE  TIMES  HCRE  FR0D0CT1VE 
THAR  JANUARY  STORMS.  A  CONSIDERABLE  VARIATION  IN  SNOb  DENSITY  ISNChFALL  DtFTH  TO 
MELT  HATER  RATIO)  COULD  BE  ATTRIBUTED  MAINLY  TO  DIFFERENCES  IN  SKOh  CRYSTAL 
TYPE  ; 

281  JOHNSON#  6.  G.  HERBERT 

SOME  STATISTICS  CF  ThE  POPULATIONS  CF  FAkRSITiC  PHASE  SEA  LAMPREYS  IN  CANADIAN 
HATERS  OF  The  GREaT  LAKES) 

(1464)  PROC.  12T  H  CUNF.  GREAT  LAKLS  RLS •  FPAs-62; 

ABUNDANCE;  FE1RUMYZ0N  MARINOS;  GROaTH)  SEX  RATIO;  SIZE; 

1613;  GCCuti;  GCLCE2;  gclles#  gcoleg;  gcooEs;  gcooee; 

PARASITIC-PhAsE  StA  LAMPREYS#  TAKEN  IN  CuMKtkC 1 AL  FISHING  GEAR#  HERE  COLLECTED 
FROM  GREAT  LAKES  FISHERMEN  >lTn  RECORDS  OF  THl  PLACL#  DATE  AND  MANNER  OF 
CAPTURE.  THF  CATCH  OF  SEA  LAMPREYS  PEP  UNIT  OF  EFFuRT  HAS  LCHLR  IN  THE  NORTH 
CHANNEL  THAN  IN  LANE  HURON  PkUPtR  OR  GtLkblAN  BAY#  BOTH  IN  1467  AND  IN  146 B#  AN 
EARLY  INDICATION  Op  THE  SUCCtSS  OF  SEa  LAMFRcY  CCNTkLL  Ht  AS  UR t  S  RtCENTLY 
UNUEkTARfN  IN  THE  NORTH  CHANNEL.  ThL  PRLPURTICN  OF  MALE  TO  FEMALE  SEA  LAMFRtYS 

tam s  in  thl  cchferCial  fishery  DtCLiMi  markedly  in  Thl  fall  in  all  areas 

SAMFltD.  SEGREGATION  OF  THE  SEXES  CCULt  ElAS  THOSE  ESTIMATES  OF  SEA  LAMPREY 
ABUNDANCE  ThaT  ARE  EASlL  ON  LVIuLNCe  Ct  ThtlR  NUFbtRS  In  THE  COMMERCIAL  FISHERY. 
RATE  C'F  GKOkTh  IN  LEnGTh  IS  NEARLY  LINEAR  OuRING  THE  FISHlNC  SEASCH#  BUT  A 
CONSISTENT  Size  DIFFlREnCE  EXISTS  BeT.tiN  SEA. LAMPREYS  ATTACHtD  TL  CENTA1N 
DIFFtRENT  HLS1  FIShEST 

282  JOHNSON.  MURRAY  G.i  COHIAU#  «OHN  C.  I  HLIDTKE*  THOMrS  M.J  SCNZlGM,  HllLlAM  C.I 
STahlbaum#  Earry  h • ; 

MANAGEMENT  lKFOkMATlcN  EASC  AND  UVERVllk  MODELLING; 

114761  IJC  rlOARG#  PF40; 

MODEL  SUD1ES;  bASTE  TREATMENT;  PHLSPHLRuS  LDADlNG;  SLSPENUEU  SOLIDS; 

minigcment;  control;  phlsfhoros; 

IJC-L-PLLIRG-l;  GC00E3 I  bCuOEA)  GCODcS)  GCODEt) 

283  JODC#  JOHN  h.;  SHEtNEY#  ROBERT  A.; 

The  DlSTRIBlTtoN  AM  RQlE  OP  AGbATIC  MACROPHYTES  AND  CLACUFHCRA  IN  THE  GktAT 
LARES; 

•  1 47t I  PCSENblkGEk#  UAwlD  R.  AND  ANDRlr  RLbERT  SON#  EDITORS#  hORKSHOP  ON 
ENVIRCnPEMaL  MAPPING  Of  The  Great  lanes#  IJC#  Pi35-l«.c) 

DISTFlbLTlONi  Cl AOOFhORa;  ECONOMICS; 

IJC-RA7;  GCLDEl;  GCC0E2;  GCODtb)  GCOCEM  bCCDES)  GCG0E6I 

284  KAISER#  KCALS  L.  E.; 

THE  RISE  AND  FALL  OF  MIREX; 

(1476)  ENv  SCIENCE  L  TECHNOLOGY  12(61 *621 -626 ; 

MIREX;  TOXICITY)  BiUACCUMoLAT ION)  FISh;  ARES)  INSECT  A ;  EGGS)  KEPONci 

LEGISLATION;  FOUL  ■  e b S ;  OS  PaTEnT#’  PESTICIDES#  INSECTICIDES)  CHLORINATED 
HYDROCARBON  PlsTlClDLS;  CHLORINATED  HYDROCARBON  INSECTICIDES)  HISTORY) 

7472 ;  GCODES ANT  s)  GCCDE6B2  »  GCOwESBR )  6C00lSC2;  GC0DES03)  GCODESDG)  6C0DEGD6 ) 
6CCDE5C3I  GCOuESCGl  GC0DE5CS; 

288  KANAYAMA#  RICHARD  N.) 

THE  LSE  CF  ALKALINITY  AND  CONDUCTIVITY  NtASOREMtNTS  TO  ESTIMATE  CONCENTRATIONS 
Of  3-TRlFtUORoMETMYl-G— MTrOFMENOc  REQUIRED  FOR  TREATING  LAMFREY  STREAMS  I 


(19(3)  GRtAl  LAKES  FISHERY  COMMISSION.  TECHNICAL  REPORT  NO.  7.  PP.  1C. I 

FISH!  UllCllTi  If  K»  LAMPRIClOtSi  PETROM)  2  OK  MARINOS  i  MEASUREMENT!  CONDUCTIVITY! 

ALKALINITY! 

Glf-UT)  GCUDii!  GCODiii  bCOOlt! 

A  HE  THCO  HAS  BEEN  DEVISED  10  ESTIMATE  THE  MAXIMUM  CONCENTRATION  OF  TFM  THAI  WILL 
KILL  SEA  LAMPkEYS  AM  Tnt  NAX1MLM  iRAl  Will  NLI  KILL  FISH.  IT  IS  BASED  UK  THE 
RELATION  OF  THtSE  ClNCEMKaT IuNS  TO  THE  ALKALINITY  AND  CONDUCTIVITY  OF  VARIOUS 
WATERS.  PRElKtAlMEM  BluASSAYS  wlLL  C ONl 1  Nut  TO  BE  REQUIRED  FOR  PRcCISt 
DETER RINAT  ION  Of  TkEATNtNT  CONCENTRATIONS*  BUT  THE  ESTIMATES  HADE  POSSIBLE  BY 
THE  HEThOO  klLL  FERMI  A  CREAT  REDUCTION  IN  THE  NUMBER  OF  BluASSAYS  ON  A  SINGLE 
STREAM, | 

286  KEAST*  ALLEN! 

FEEDING  OF  SOMc  GREAT  LAKES  FISHES  AT  ILw  TEMPERATURES! 

(19(b)  J.  FlSHERltS  RtSLARCH  BuArO  OF  CANADA.  VOL.  2i.  NO. 6.  PP1199-1216! 

FISH)  FOOL'  ACQUISITION!  TEMPEftA  TORI !  FONDULUS!  1CTAL0RUS;  PCM0X1S 
NIGRC'MACULaTuS!  LErOFlSi  AMBLOhlITES  RlFESTRIS!  F t RC a  FLAvESCrNS!  AHIA  CALVA) 
ESCCIDAfi  ESUX  AMtRICANuSi  ESOXi  NOTE MIGONUS  Cw YSOlEOC AS !  NCTROP1S!  PlHcPHALES 
PRCFELASi  SI  MOT  1  LOS i  CATOSTOMOS!  GASTEROSTEUS  l  SIRNANlDAt! 

CENTRARCHIOAEi  MCROFTEkUS  OOLONIEOl!  PERCIDAE  !  . 

CLADCCEka*  OSTRACODA!  COFEFOCA!  AHPH1PGDA;  ISOPCDA!  EPhEMEROPT ER A ! 
PLECCPTERAi  CHIRONOMOAIi  OIPTERAi  LARVAt!  1EF 1D0F  TERA |  HEM1PTER  A |  COLEOPTERAI 
GASTROPODA*  L AME  L  L I bF  ANCHl AT  A !  ANNELIDA!  HYDR ACAklNA |  EGGS! 

IA3F)  GCLCISOI!  GCODE  SORT  Si 

FIELD  S.TLulEj  ON  lG*  TcF.PcRaTORc  FEEDING  IN  PkESHwAlER  FISHES  WERE  CARRIED  OUT 
AS  FOLcOkSi  (II  FISH  LAKE*  NEAR  F1CTCN*  ONTARIO*  jANOaR Y-MARCh  1966  AND  1967* 
12GC  FISH  NETTED  FRuN  uhDiR  iHt  ICE  AT  A  TeF.FERATuRE  OF  AC!  (2)  LITTLE  CATaRAwUI 
CRFEN  MAk  CuLL INS  BAT*  APRi.  19o(*  GROUPS  CF  FISH  (TOTAL*  SAa  INDIVIDUALS) 
NETTED  AT  lNIEfcVALS  OF  StVc*AL  LAYS  AS  THE  kATER  T  EMPt  KA1 OR  P  ROSl  FROM  b.E  TO 
11 C i  (31  UPF E.  JONES  CktCN*  Neap  Mal LOR  Y 1 OfcN,  TWO  EXTENSIVE  COLLECTIONS  (TOTAL* 
IOCS  INDIVIDUALS)  MADE  Btl.tPN  APRIL  27  AND  3C »  19eb  (AT  A  WATER  TEMFtNAlORE  OF 
60*  AND  NAY  is  AND  *7  (ltCI.  THE  FClIlx.Nu  FInDInGS  RESULTED.  SCMt  MEMBERS  CF 
ALL  Ell  SFtClES  * N  FISH  LAKE  CONTAINED  FOOD  BuT  The  PERCENTAGE  VAFIED  FROM  SCX 
IN  IFiPA  tlFl  OukN  T  L  101  IN  FONOLILS  Glkr HANDS.  HfcNCt  FEEDING  .AS  tWRAliC. 
WITHIN  SB(CItS  THc  smaller  INDIVIDUALS  INVARIABLY  CONTAINED  MORE  GOOD  THAN 
larger  FISH.  TH{  SAME  WAS  T*LL  OF  SMALLER  AS  COMPARED  WITH  LARGER*  BODIED 
SPECIES.  ARTtk  The  Tha.  In  HTUe  CAlANAwUi  LKEEn  ACTIVE  FEEDING  CCMNEnCED  AT 
DIFFERENT  TEMFERaTuRES  In  Tnl  VanIOOS  SPEUitSl  IT  WAS  ALREADY  UNDERWAY  AT  6. SC 
IN  ICTaLORL'S  NEBuloSLj  AND  FLnUnij  MGR0NACOLATOS*  BoT  DID  NOT  START  IN  LEP0F.1S 
GI6F0SUS  ANL  AHBLOPLITcS  RUPlS7*IS  UNTIL  Tht  WATER  TEMPERATCRE  REACHED  b.BC. 
PRIOR  TO  THIS  IhE  STL MACHS  OR  SPECIES  WERE  SHRUNKEN*  MULOUS-F 1 L L EC*  AND  DRAWN 
FAR  FGRkAku  IN  Tnt  bCDT  CavITY.  rtfc  PERCa  flavESCENS*  ACTIVE  WINTER  FEEDERS  FED 
IN  APRIL,  IRMcO.aTELY  P.ILR  IL  SPAkNlhG*  IK  MOST  OF  THE  JONES  CREEK  FISHES  THERE 
WAS  A  MARKED  INCREASE  IN  RclGHl  OF  ALIMENTARY  CONTENTS  BETkEEN  b  AND  ISC.  TO  THE 
DIFFERENCES  IN  WEIGHTS  OF  ALIMENTARY  CONTENTS  AT  6  AND  ISC  MUST  BE  ADDED 
ACCELERAT'D  D1GESULN  RAItS  AT  ISC .  IF  ALL  THE  WATERWAYS  STUDIED  THE  FISH 
CONSUME!  A  MUCH  SMALLER  RANuE  OF  FRET  ITEMS  AT  LOW  TEMPERATURES  THAN  AT  HIGHER 
ONES.  TMS  ArPLltD  IN  MIDwIMEK*  COMPARED  WITH  SUMMER*  IN  J  IRES  CEEEK.  A  FEW 
FOODS  WERE  t SPED  1  ALL  Y  PROMINENT  IN  THL  DIET  AT  LOW  TEMPERATURES*  AND  SPtCIES 
FOOD  SPECIALIIATIuNS  wERc  SUPPRtSSED.i 

287  KELlcRAN*  ANN! 

OLD  FORT  NIAGARA! 

(19(0  BUFFALO  HISTORICAL  SuCltl)  ADVtNlURES  IN  WESTERN  NY  HISTORY  1(1)! 

FORT  MAGAWA!  NY!  HISTORY!  MAN! 

BUTLER!  GCOOcSAATSl 

288  KELLICOTT*  D.  S.) 

NOTES  CN  MICRUSCCFID  lUE  IN  The  bUFPalO  WATER  SUPPLY! 

( 1 B7 1 )  AM  J  MjCRLSCOPi  AND  POF  SCI*  S*PaSC-2J2! 

WATFF  SUPPLY!  S 1 1 PH ANGO 1  SC  US ,  MtuLSlRA)  b At IL L AR 10PHYCE AE I  RHWOSCLENl Al 
AMFH1PR0RA*  SUklkPLLA;  AS T EK 1 ONt L L A !  PWAGIlARlA!  CYCLOTlLLA!  C YMATLPLEURA! 
CYCLOPS)  eCSMINA!  0 1 NOBR  YON !  CEkAULM!  GuMPHONEMA!  MER1D1CN )  SYNEDRA!  CGCCGNElSl 
HYDFA!  VOR  TlLELLA*  ROT  IP  ER  A)  DIPFLOGUi  Dp  SMI  DS )  CLLSIERIuM.)  STAURASTRUM) 


FEDUSTROHJ 

6*9* I  GCOtE*Gt;  GCODE5A9T  3; 

260  KtMP*  AMhONY  L. 

ORGANIC  MaTTEr  IN  Ink  SEOIMEMS  lit  LAKES  OMaRIC  AND  ERIE! 

( 1*69 1  I  RuC  <  1211-  CONR.  GRtAl  LAKES  RLS.  PR23T-299; 

SEDIMENT;  ORGANIC  hAlUfci  CARBON;  MHUcK;  BITOHEKS;  HUMIC  ACIDS;  FOLVIC  ACIDS; 
LAKES; 

1772;  GCODE*;  GCODIS; 

OKGAMC  CARBLN  AKD  CARBONATE  CARBON  ftkkt  DETERMINED  IK  SIX  FISTON  COKES  FROM 
LAKE  ONTARIO  AM  FOUR  F1S10K  CORES  FftDK  LAKL  ERIE.  THE  CHANGES  IK  ORGANIC  CARBON 
M 1 1 H  DEPTH  OF  BUkl Al  ARE  RELATED  1c  StDIHENl  TYPE  AND  EH#  NITROGEN#  B1TLHENS# 
HUMIC  ACIDS#  FOLVIC  ACIDS  and  KERCbLN  ft'Ekt  HEASDRED  IK  ThRcE  SURFACE  SED1NENT 
SAhPLES  PROM  EACH  LAKE.  Thc  BASIN  SEDIMENTS  OF  LAKE  ONTARIO  CONSISTED  OF  BLACK 
LAMINATED  GMY  SILTY  CLAY  MUDS  UVEKIY1NG  GREY  GLACIAL  CLAY#  WITH  PUD  THICKNESSES 
RANGING  F k OH  *.6  TO  13. fc  H  IN  THE  CORES.  LkGANlC  CARBON  CONTENT  DECREASED  SOX  IK 
THF  TOF  20  CM  OF  SeOlMtNT  AND  THEN  GRADUALLY  DECREASED  1C  IT  AT  THE  GLACIAL  CLAY 
CCNTAC1 •  A  COMPLt A  ORGANIC  CarBLN  HORIZON  NAS  FOUND  T»G  THIRDS  OF  THE  ftAY  DOftN 
THE  POST  GLACIAL  HuD  COLUHN  A1  EACH  CCftk  SlATION  AND  *AS  ATTRIBUTED  TO  A  ftARHEK 
CLIMATE  BtlftEEN  RGUO  AND  7SDu  YEARS  bk.  LAKE  ERIE  MAIN  BASIN  SEDIMENTS  CONSISTED 
OF  A  UNIFORM  GREY  SUTY  CLAY  HUD  rITH  A  CIM.JLAR  DECREASE  IK  ORGANIC  SEDIMENT S 
CONSISTED  OF  A  UMFOkh  GREY  2lLTb  CLAY  HUD  ftITH  A  SIMILAR  DECREASE  IN  ORGANIC 

Carbon  as  in  lake  Ontario,  penetration  gar  less  Than  no  thirds  of  Thc  post 

GLACUL  HUD  CLLOHn  EXCEPT  IN  TnE  SANDURKY  BASIN#  ftHERE  A  HIGHER  ORGANIC  CARbOK 
VALLE  DETAINED  AT  THE  bCTlOr.  Or  THE  CURE  SUGGESTED  AN  ORGANIC  HORIZON  IN  LAKE 
ERIE  SIMILAR  TO  THAT  FDUNC  IN  LANt  DnTaRIu.  A  CORE  FROM  The  rESTERN  BASIN  aAS 
TYPICAL  Lk  A  SHALL  lake  CcRL  kllH  A  HIGH  ORGANIC  CARBON  CONTENT  AND  PLANT 
DETRITUS  IN  THE  PlST  GLACIAL  Hlu.  tk  RtHXJNED  AT  ABLUT  ZtRU  VuLTS  IN  The  POST 
GLACIAL  HLUS  UP  EOT H  LAKES  AND  IhCktASEu  ID  ABOUT  C.1S0  VOLT  IN  THE  GLACIAL 
CLAY.  CARtuNATES  GENERALLY  SHGRLw  AN  INVERSE  k  ELAT IONSmIE  Tt  THE  ORGANIC  CakBUN* 
IfCPEASiNG  TL  Abi.LT  2X  CarBCNAU  LarrLN  ah  THE  PLST  GLACIAL  HlDS.  BITUMENS 
AC  C  t  UN  TEL  ru  3  TO  6*  Ur  lhi  ORGAN. C  HATUR#  HUMID  AMU  FULVlC  ACIDS  FuR  19  TO 
271  AND  RcxlGlN  k Ok  31  TO  *91  IN  The  SlkFACt  CERT lHtTER  DF  SEDIMENT.  IN  The  MAIN 
BASINS  Ck  Tnt  TkC  Laker.  Tnt  lghlN  CrGANU  CARBON  CONTENT  AND  THE  GREATER 
PERCENT  ReRuteN  IN  THE  LAKt  Exit  SURFACE  SEDIMENT  • E Re •  IN  FART#  ATTklBuTtD  TO 
GREATER  DECUMtuSlMuN  Ck  1  HE  ORGANIC  MATTER  61  BCTTCn  OftEll  IMG  ORGANISMS; 

2 BO  KEPk#  ANTHDNY  L.  ft.; 

SED1  MENTATION  IN  THE  LORsR  GREAT  LAMS; 

(1973  )  1  Jt  FROC  DF  A  GCRKSHOk  ON  GA 1 E R  DUALITY  ANL  LANL  USE  ACTIVITIES# 

PP2C  2-223 ; 

SEUIk ENlAllUR ;  SEDIMENT;  NUTRIENTS;  MEkCURY;  MEASUREMENT;  CHEMICAL  C0MPL.S1 T 1LN; 
Cakbdn;  nitrogen;  phCSPhOrus; 

1JC-RG3;  GCUUtx;  GCOUt*#  GOUbES;  GCuDitl 

SEDIMENTATION  RATES  AND  CHANGES  IN  ORGANIC  CARBON#  NITROGEN#  PHOSPHORUS  AMD 
MERCURY  CCNv.EMRAl.ONS  HAVE  BLek  OcTER MINED  *T  1*.  CORE  UCCAllUKS#  REPRESENTING 
BASINS  Ck  F 1 NE— GP A INcu  SEDIMENT  IN  LARES  ONTARIO#  ERIE  AND  HURON.  SEDIMENTATION 
RATES  ARE  ESUMATEL  BY  AVERftklNG  The  ktitnl  OF  SEDIMENT  DEPOSITED  ABOVE  Tht 
CASTANEA  (CHESTNUT)  POLLEN  DECLINE  DA1ED  A1  1930  FOR  LAKE  ERIE#  AND  ABOvc  Thc 
AM bk  OS  1 A  (RAGrEED)  PDOLLN  RISE#  DATED  A1  ItSc.  THERE  IS  A  3-FOLD  INCREASE  lN 

sedimentation  rate  in  lane  er.e  and  the  Kingston  bASiN  of  lake  ontaril  since 

EUROPcAN  SETTlEHENT  LF  THE  LANE  DRAINAGE  BASINS.  THE  NUTRIENT  AND  HG 
C0NCENTRA1UN  ARE  ENRICHED  AT  The  SEDIMENT  SLRFACE  IN  ALL  THE  CORES  FROM  LAKES 
ONTARlU  AND  ERIE#  nhUE  The  HURON  CURLS  SHC»  LITTLE  CHANGE  AT  THE  SURFACE  FROM 
THEIR  BACKGROUND  CONCENTRATIONS.  Tnt  ENRICHMENT,  are  attributed  to  INCREASED 
NUTRIENT  AND  HG  LOADING  TO  THE  ONTARIO  AND  ERIE  SEDIMENTS#  RITH  THE  MAJOR 

Increases  after  abult  igsc.  the  frcsent-day  loading  or  notr.ents  and  hg  to  the 

SEDIMENTS  PARALLELS  THE  RATES  OF  SE D I  PENT A 1 1  UN  AT  EACH  LOCATION#  BEING  (RcAIEST 
IN  LAKE  ERIE.  EARlY-COLUNIAl  LOADING  CF  NUTRIENTS  AND  HG  TO  LAKES  ONTARIO  AND 
ERIE  ARE  GENERALLY  SIMILAR  10  T HE  MODERN  LOADING  OF  LAKE  HURON. I 

201  KfRP#  ANThuNY  L.  ft.;  AHLERSON#  THANE  ft.;  THOMAS#  RICHARD  L.;  MUDRCCH#  ALENA; 
SEDIMENTATION  RATES  AND  RECEN1  SeDlMEM  HISTORY  CF  LAKES  ONTARIO#  ERIE  AND 
HURON; 


(IV 7V»  JOURNAL  OF  StDEMENlARY  PETROLOGY,  VOL.  vV,  NO.  1.  PP.  207-2IBI 
SCDImEnT;  SEDIMENTATION;  CARBON}  NITrOGen;  PhCSPhunUS!  KiUUtl  PClltK!  ANALYS IS 

NUTRIENT 

l  CAL  INC;  DISSOLVED  SDElDS;  PHI  PARTICLE  SaUI 
GC0DE3;  GCuDEVI  GCODEil  52VC1 

SEOlHENTATilM  RATtS  AND  CMAN&iS  IN  ORGANIC  CARBON#  NITROGEN#  PHOSPHOAUi  AND 
MERCCRY  CUMEnTRaT  IChS  bfckE  DETERMINED  FOR  IV  CORE  LOCATIONS#  REPRESENTING 
BASINS  OF  f  iNE-t»SAihlO  SelJENfcNT  IN  LANES  ONTARIO,  ERIE  AND  FLA  ON.  SEDIMENTATION 
RATES  «EFt  ES1EMAU0  BY  AVERAGING  ThE  BtlGHT  OF  SEDIMENT  DEPOSITED  ABOVE  THE 
CASlANf#  (CnlSTNOlE  FLUEN  DECLINE  CAUL  aT  1V3U  FOR  LANE  ONTARIO  AND  19J5  FON 
LAM  ERIE,  AND  ABOVE  THE  AMflkCSlA  (RAGkEED I  FLLLEN  RISE,  DATED  AT  1B»0.  PRESENT 
DAY  SEOl NEN1 AliCN  NATES  ktNE  HIGH  IN  LANE  ERIE,  RANGING  FROF  Bv7  TO  5#UV9 
6/M2 Ya ,  LuR  TO  INTERMEDIATE  IN  LANE  CNTAREC,  RANGING  FROM  BEE  TO  1,1»6  G/N2YR 
AND  ICh  IN  LAKE  HURON  RANGErG  FkOM  AVJ  TO  32E  G/N2YR.  THERE  HAS  BEEN  A  THREEFOLD 
INCREASE  IN  SEuEM.EnIAT ION  KATE  IN  LANE  ERIE  SINCE  193S  AND  THE  KINGSTON  BASIN  OF 
LAKE  ONTARll  SINCE  1G3C.  THE  NUTrIENT  AND  HV  CONCENTRATIONS  ARE  ENRICHED  AT  THE 
SEDIMENT  SURFACE  In  ALL  ThE  CurES  FROM  LAKtS  ERIE  AND  ONTARIO,  GHILc  THE  HURON 

cor( s  ShCi.  little  change  at  the  surface  from  Their  background  concentrations, 
the  ENRICHMENTS  are  attributed  TO  ANlFEASEu  nutrient  and  HG  LOADING  TO  The 
ONTARll  AND  EF IE  SEDIMENTS,  hlTH  THE  F A  jCR  INCREASES  AFTER  ABOUT  I960.  THE 
PRESHM-Cay  HALING  UF  NUTRIENTS  AND  F.G  Tu  The  SEDIMENTS  PARALLELS  THE  RATES  OF 
SCLIFENIATICN  AT  EACH  LOCATE uN»  BLIND  GREATEST  IN  LAKl  ERIE.  tARLY-COCUMAL 
LCaC 1 Nu  LF  NUnEENTS  and  HG  lb  LAKES  ONTARIO  AND  FREE  ARE  GENERALLY  SEN! LAN  TO 
THE  MODERN  LLaLENG  OF  LAKE  HURON.  T Ht  TOTAL  LOADING  OF  SEDIPENT,  NUTRIENTS  AND 
HG  LAS  ESUNaUL  Pur  EACH  LANt.  PrcSeNT-DAY  SEDIMENT  ACCUMULATION  CF 
V,«(MxirEXPS,  23 , VuC x  EOt  X  F  j,  AND  3, VUCXIGE XF 3  METRIC  TONS  bAS  ESTIMATED  FOR 
lakes  onTarel,  Erie  and  hurun  RlSfECT] vFly.i 

292  KFMP,  ANTHONY  L.  ».)  HARFtA,  NANCY  S.J 

SEI-IMFNTATIlN  RATts  ai.L  A  ScLEMtNT  SUCGiT  FOR  LANt  ONTARIO; 

(1970  J  CREAl  LAKES  FES  2 ( 2  ) « 3  A. -3  RE J 
SlOlFtNlAli ON}  EE1TURAE  OKlFTi  MEASUREMENT; 

GCOOliAVj  GCUUSCa!  GluuE  SA«r  T  3/  GOODtitil >/  GlCD£5D3TV|  GCDCetAlj  GCCDESD! 
GCCCtSHVl  GeOcEiCS;  C-CuDE  S  B21  E  » 

PRESEnT-Oai  SLDE  Mt NT A  T  EON  RATES  LF  FEnE-GkaEnEL  SEDIMENT  aEFE  DETERMINED  AT  »V 
OFFSHORE  LULATiUNS  EN  E A k c  UMARJC.  THE  SEl l Mt NT  AT l ON  RATES  GERE  CALCULATED  BY 
AVERAGING  T  Ft  bEIGhI  OF  SEcEMtNl  CEFLSETeL  ABOVE  T  Ht  ANBNLSIa  (kaGREEUE  POLLEN 
HORIZON,  UATLL  AT  USD.  ThE  NATtS  ARE  VARIABLE,  RANGING  FROM  A  LOB  OF  BS 
G/SLUARt  M/YR  (1.3  NM/YrI  U  A  MAX, MUM  IF  I22S  6/SCUARt  N/YR  (2.2  MM/YRT.  RATES 
ART  HIGHEST  AT  THE  EASTERN  AND  bESURN  EXTREMES  OF  THE  MAIN  BASIN  OF  THE  LAKE 
ANC  APPEAR  1c  BE  RELATED  TO  CETTURAL  DRIFT  FATHERS.  MEAN  SEDIMENT AT  EON  RATES  OF 
V3S,  2EC,  S:u,  ANu  S3C  G  ScuARt  M/YR  ARE  CALCULATED  FOR  THE  NIAGARA, 

MISSISSAUGA,  ROCHESTER  AND  KINGSTON  BASINS  RESPECTIVELY.  A  TOTAL  CF  A.B  MILLION 
TUNS  LF  FlHE-GKA.KtO  SEDIMENT  IS  ANNUALLY  DEPCSITED  EN  THE  LAKE.  RIVER  INPUTS 
ARE  THE  MAJOR  SOURCE  OF  THE  GRAIN  SEDIMENTS  hlTH  THE  NIAGARA  RIVEN  ACCOUNTING 
FOP  SCJ  CF  ALL  INCOMING  MAIEKEauSK  MOST  OF  ThE  SOSPLhCEO  MATERIALS  ARl  UEFuSlUO 
IN  T  HE  R  CCnt  S  TER  AND  KEKGSTuN  BASINS  (36LE  OR  ARE  CARRIED  OUT  OF  THE  LAKE  VIA 
THE  SI.  IArREhwE  RIVER  (3ol).  ThIS  REFLECTS  THE  GENERAL  EaSTraRO  MOVEMENT  OF  THE 
MATERIALS  ANC  ThE  ER  DEPcSITIOn  EIThER  TLvARDS  THE  OUTLET  CR  ThEIR  MOVEMENT  OUT 
OF  The  Lane. # 

293  KEMP,  ANTHONY  l.  k.i  MUCROCHUVA,  ALENA! 

NITROGEN  EN  SEDIMENTED  URGANeC  MATTER  MkbM  LAKE  ONTARIO! 

(19721  F Rue  ENT  MEET  HUMIC  SUBSTANCES,  M EE bERSILI S,  F11T-1S7; 

SEDIMENT;  UlAl  NITROGEN;  FULvEC  ACIDS;  nUMlO  ACIDS!  AMENC  AC10S! 

CAN-CCIB-CR-7!  GCUuES t 

1NSCEUBEF,  COMolMD  AMINO  AC.DS  ACCOUNT  FOR  (SE  OF  THE  TOTAL  NITROGEN  IN  ThE 
bhOU  51  DEMENT  OF  LANE  ONTARIO.  COMeInED  AMaNC  SUGARS  (IQt!,  FIXED  AMMONIUM 
NITROGEN  <6E)  AND  EXCHaNGEAbEc  AHM.cMCM  NITROGEN  (2X1  MAKE  UP  ThE  REST  OF  THE 
KNURN  NlTkDGtN  COMPOUNDS,  LEAVING  AbCUl  3t A  OF  The  NITROGEN  bhICN  CAN  NCI  BE 
ACCOUNTED  FOr  BY  CHEMICALLY  DEFINED,  RECOGNIZABLE  FORMS.  THE  SEDIMENT  CONTAINS  I 
TIMES  MORE  FcLVIC  ACIDS  THAN  HDM.IC  ACILS.  BOTH  OF  BH1CH  ARE  BY  DEFINITION 
EXTRACTABLE  EN  DILUTE  SODIUM  HYDROXIDE.  lHt  DISTRIBUTION  OF  INDIVIDUAL  PROTEIN 
AND  NCH.pRcUEN  amend  ACID  RtsluUS  IN  ThE  huMIC  AND  FULV1C  ACIDS  CN  A  RELATIVE 


BASIS  IS  SiPlLAk  lb  1  Ht  ClNi  FbUNL  Ik  IhE  WhGLt  SEDTHENl*  lk  FRESh  RATER  ALGAE* 
ZOOPLANKTON  AND  OAt Ilk l*.  PUNTntk  MORE*  Tht  RELATIVE  ABUNDANCE  Ok  AMINO  AC  a* 
RESIDUES  fGUNC  Ik  1  ht  itOIHEMS  Akt  CLLSt  U  Tht  ONES  REPORTED  fDR  SEVERAL 
CANADIAN  SOU  mts.  ti.tP.tNT At  ANALYSIS  PCik  C#  H  AND  N  SHOfetC  THAI  lHt  SEOINtNT 
HUP 1C  AND  PULV1C  ACIDS  Akt  SIMILAR  TL  lHUSt  PRESENT  Ik  SOILS  EACEH  FOR  A  kAlkEK 
HIGH  NITROGEN  CbMtNb  ullCH  IS  ThOlGHT  10  Bt  A  CuNSEGUtNCk  Uf  Tht  RELATIVELY 
LARGER  PROTEIN  CONTENT  Of  T Ht  LAKE'S  P AktkT  MATERIAL*  NAMELY  SES TON.  INFRa-REO 
SPECTRA  GAVE  SOML  SUGGESTION  Of  1 Ht  PRESENCE  Of  POLYPEF TIDES  AS  NELL  AS  RkOttlNS 
AND  POLYSACCHAKlOtS.  THE  POLYPEPTIDE  NATUkt  Of  THE  SEDIMENT  fULVIC  ACIDS  AND 
COMBINED  SOlUeLt  APING  ACIDS  NAS  ALSO  SUGGESTED  BY  IhE  RELEASE  Of  f«Ek  AMINO 
ACIDS  NITH  A  RRGHCIYTK  ENZYME* 

294  KEMP*  AMhONY  L.  b.)  THOMAS*  RICHARD  L.i 

IMPACT  Cf  MAN'S  ACTIVITIES  Ok  THE  CHEMICAL  COMPOSITION  Ik  THE  SEDIMENTS  Of  LARkS 
ONTAfIC*  ERIE  AND  HURON) 

<1576)  EATER*  AIR*  AkC  SOIL  POLLUTION  SI569-59C) 

CHEMICAL  COMPOSITION*  StDIHCNl >  Ht A V Y  METALS:  MAN J  NUTRUNT  LOADING)  HINEROLOGY) 
7869 )  GC0DE3 )  GCCCc**  GCuDtS)  GCOCtc) 

The  CCkCENTRAl IONS  OP  UkGAMC  MAT  1 1  r»  MajuR  tLEPENTS  aNC  TRACE  ELEMENTS  ktRE 
DETERMINED  AT  15  CORE  LOCATIONS  ik  lakes  GNIaRIC*  ERIE  ANC  HURON.  THE  CHEMICAL 
COMPOSITION  Or  Tnt  COwtS  NAS  RELATED  TO  THE  SEDIMENT  PARTICLE  SIZE*  EH*  Rh# 
CHRONOLOGY  ANC  LOCATION  Of  SAMPLING  Silt.  CONCENTRATIONS  OF  SI*  AL*  ft*  MG*  Tl* 

K  AND  N A*  NHlLn  REPRLStNl  THl  MAJOR  MINERAL  SPECIES  IN  lHt  SEDIMENTS*  ARE 
GENERALLY  UNIFORM  IN  EACH  CORE.  SURPACE  tNRlCHPEkTS  Of  HG*  FB»  ZN*  CD*  CU*  Bt* 

V*  OkG-C  *  N  ANU  R  ARE  ObSENvID  AT  MOST  LOCATIONS*  kllH  Tht IP  CONCENTRATIONS* 
USUALLY  HUCH  GREATER  ABUVt  The  AMBRCSiA  HUPIZCk  <-I£0  YR  6P)>  IRRESPECTIVE  Of 
DEPTH  CP  THE  HORIZON .  T Ht  EhklCHMi.1.1  OP  lHESt  ELEMENTS  IS  A TTk  18UT ED  TO 
ANTmw  OF  OGE h) C  INPUTS  IN  RECENT  YtARS.  CDnC t  NT  k  AT  ION  PROFILES  FOR  Mk  AND  S  ARE 
RELATEC  TO  THE  MIGRATION  CP  THESt  ELEMENTS  IN  THE  PORE  RATERS.  ANTHROPOGENIC 
LOADINGS  OP  THL  1  a AC t  METalS  AMU  KuTPItMS  PARALLEL  THE  PuPLLATICN  AND  DEGREE  Of 
INDUSTRIALIZATION  UP  tACh  L AKt  Or AiNAGt  BASIN.  NATURAL  LuAOlNGS  PARALLEL  THE 
S  E  0 1  HE  MAT  ION  rails.  ALTHOUGH  IT  is  NCI  PbSSlbLE  TO  EVALUATE  the  CONTRIBUTIONS 
OF  T He  TRACE  METalS  PR ON  VARIOUS  SOURCES,  EVirthC t  IS  PRESENTED  THAT  ATMOSPHERIC 
INPUTS  Akt  IMPORTANT.) 

298  KEMP,  ANTHONY  l.  W.)  BUNG*  HtNk Y  K.  T.* 

MCIECUIAP-«1 IGnl  DISTRIBUTION  OP  HuMC  SUBSTANCES  PROM  LAKES  ONTARIO  AND  feRIt 
SEDIMENTS) 

<19751  CHEMICAL  GlOLlGY  15 < i-2 ) I I S-£z J 

HUMIC  AClos*  SEDIMENT  *  INTERSTITIAL  kATek)  ORGANIC  MATTER*  LAKES)  FULVlC  ACIDS) 
MEASUREMENT) 

350E )  CAh-CClfc-Ck-7 i  GCuUt 5 )  GCOUts! 

THE  RELATIVE  M.OLECUL AK-bE  1GHT  UISTrIBUTIuN  OP  HUMC  ACIDS*  PULVIC  ACIDS  AND 
INTERSTITIAL  BAlER*  ERTRacTeu  pRbr  Thi  SURFACE  StDIMIMS  Uf  LAKES  CNTAklu  AND 
ERIE*  WAS  DETERMINED  BY  SlFnAutK  GEL  FlLTkATlLN.  ON  THE  BASIS  OF  MOLECULAR 
WEIGHT*  MOST  OF  ThL  UkbAMC  MATTER  LAN  be  DIViutD  INTO  a  DISTINCT  APFARENT 
HDlECULAP  BLIGHT  RANGES!  U)  COMrONtRlS  wllf  MOLECULAR  WEIGHT  LESS  THAN  (DO 
(HUMC  ACIDS  1-EX,  PULViC  ACluS  2C-23X*  INHrSUTIAL  bATER  70-B0XJ,  (2) 
COMPONENTS  kiln  MulECULAR  rEiGHT  PRCm  lull  Tu  lC.OUC  (HUMC  ACIDS  27-5BX,  FULVIC 
ACIDS  23-33X*  IN1ERSTIT1AL  bAIlR  5-iiXI*  AND  (3)  HulECLlAfc  kEIGHTS  GREATER  THAN 
200*000  (HUM)C  AllOS  2?-MX*  FULVIC  ACIDS  1B-2GX*  1NTERST11 1AL  WATER  CX.) 

299  REMFE*  LLOYD  L.) 

MCklBlIL  DPGr aLrT *UN  OP  ThE  LAMHkEY  LAkvlClOE  3-TRI PLUOROht T HYL-5-M TROf HtNCL 
IN  SEDIMINT-bATEP  SYSTEMS ) 

(1973)  GRtAl  LAKES  FISHlkY  COMMSSIUN.  TECHNICAL  REPORT  NO.  IN.  IE  PP.) 
LAMPRIClOtSI  TPM;  PETROMYZON  MArINlS)  RlvERS)  LAKES)  CAkASSUS  AURA1US)  METHODS) 
FLUOR  ICES)  TEMPERATURE)  NUTRIENTS)  PHENOLS)  WATER) 

GLF-TR18)  GCCDtl )  GlGDLt ;  GCOOE3)  GC0CE5 ;  GCCDES)  GCGDE6* 

THE  SELECTIVE  L AMPRIClut  3-1 r 1 P LuCr CMl 1 NIL-5-MT RufHENOL  (TPM)*  MAINTAINED  IN 
THE  WATER  AT  CONCENTRATION!  UP  1  1 C  t  UG/HL  PON  SEVERAL  HOLRS*  KILLS  LARVAL  SEA 
LAMPREYS  ( Pt  TROMY ZUN  MARINIS)  In  TrIbuTaRIES  Cf  ThE  GREAT  LAKES.  BECAUSt  Tht 
FATE  Cf  TFM  IN  Tht  ENVIRONMENT  IS  A  MATT tP  UP  CONCERN*  THE  INTERACTIONS  OP  THIS 
CHEMICAL  WITH  RIVER  AND  LAKE  SEDIMtMS  bEpE  STUD  i  t  D  IN  LABORATORY  EXPERIMENTS. 


IN  MlXUAcS  Of  Iff,  kiltk.  AND  SECIPtNl  HELD  IN  AUUAR1UMS,  IN*  Iff  OfcLAEASEO 
PADGf t SSI *EEY  AND  NEARLY  Ok  COKfbtltLt  DISAPPEARED  IN  1  TC  4  WEERSl 
CONCf NTPATIUNS  Cf  THE  FLOuRlDE  ION  INCREASED*  AND  1HE  SYSYePS  BECAME  NONIOAlC 
F ON  SEA  LANPREY  LARVAE  AM  GLLLF1SH  (LARASSluS  AUkATUS).  If  THE  REDUCTION  IN  TEN 
CEASED  blfuRE  ALL  Or  IHi  CHEMICAL  NAD  DISAPPEARED,  Ih(  PROCESS  RESUMEO  WHEN 
NtYPItNT  LRLlH  NAS  ADOLO.  LCSS  Cf  Iff  FROM  lhl  SYSTEMS  NAS  FRtVENSIO  »Y  Ink. 

ADD1 1 1ON  OF  AN  AM  1  St  PI 1L  (PhENOl )  AND  BY  HEAT  STERILIZATION.  ENRICNNENI 
CULTURES  Uf  MCRLORGANISMr  ISCiLaUD  ML*  STREAM  AND  LANE  SECINENTS  DEGRADED  TfN 
IN  NUTRIfNI  BROTHS.  I  CONCLUDE  1NAT  Iff  IS  DEGRADED  BY  Ml LkCuRGANlSMS  iNAl  LIVE 
IN  SEClMfNT-wAYER  SYSTEMS.* 

297  KENNEDY,  LILLIAN  A.} 

Current  fisheries  research  by  Canadians  un  the  great  lakes; 

(19*6)  TRANSaCTILNS  Cf  THE  AMERICAN  FISHERIES  SOCIETY.  VOL.  86.  PF919-8EJ* 
FISHERIES;  NElEAkCh;  CANADA;  PElROMYZfiN  narinls;  ELECTRICAL  LANFREY  BARRIERS; 
2222!  GCOCE6 ; 

the  activities  indicated  are  relieved.  they  fall  into  ivc  categories*  l.  a 

CONTRIBUTION  IGNAkDS  ELlRlNAl ING  StA  LANFREY  FROM  THE  GREAT  LAKES;  2.  SOMt 
GENERAL  FISHERY  RESEARCH* 

298  KILGOUR,  LILLIAN  J.; 

HIDCLE  SILURIAN  CLINTON  RELATIONSHIPS  Uf  klSTERN  NEW  YORK  AND  ONTARIO; 

(186(1  GEOLOGY  Of  lESTErN  NEl  YORK  GUIDE  BOOK,  NY  STATE  GEGLLGICAL  ASSuC  JLlH 
ANNUAL  METING,  PFIO-ltf* 

MnimalCCy;  geology;  ny; 

NYG-36*  GCODLSaR*  GC0DES6E; 

299  KILHAF,  Ft t er  ;  TUNaN,  LaVIO  g.; 

S C HE  1 1 CLOG1C Al  EFFECTS  OF  ATNOSFhERIC  INPUTS  TO  LAKES*  NUTRIENT  RATIOS  AND 
CC'RRnniVE  INTERACTIONS  8tT  kLEN  FnY  T  uFL  ANN  TCN  ) 

( 1871 1  A1r.uSFr.cRU  LLNTrILUTION  TL  THE  ChEMSTRY  Of  LAKE  LAltPS.  PROCEEDINGS  1ST 
SFEC1AL1Y  SYhruS 1UF .  FP.  .*<-181.1 

phyilplanaIui.;  thermal*  sTraIificaT ion;  nuTkients;  EpIEImnicn*  air;  lakes; 

S28( 1  GCLbiC ; 

ATM  SPHERIC  INPUTS  TO  ThE  GReAT  eAnES  DO  NOT  SUPPLY  THE  NUTRIENTS  CONNONLV 
LlhlTINfc  T hi  GFOlTh  OF  PHYYOpLANkTUNK  AlGAE  IN  The  SANE  PRCPQSTICNS  AS  OCCUk  In 
ThE  SURFALt  LITERS  OF  ThE  GkcAI  LANES.  THIS  UNBlEANCEL  SUPPLY  OF  NUTRIENTS  uOULD 
CHANGE  Th(  l CMP ET1 T 1 rE  RLlAT luNSHIFS  ElTREEK  SPECIES  AND  DISRUPT  ThE  USuAl 
FATTFarS  Or  uOMNanLF  AND  Seasonal  SUOCcSSKN.  ATnUSPhEklC  INPUTS  CF  OelETERIOuS 
CtnPOUNOS  SUCH  AS  PUL  YChLUNINAT  eU  HTDRuLARbLNS  NAT  NAVE  SIMILAR  EFFECTS. 


200  R 1 NR ALL,  ThOHAS  l.; 

oi r  national  e%; 

119681  NAT1CNAL  WllDLlFc.  13FF.1 

pollution;  a i a  pollution;  raTeR:  Regulation;  EROSION;  RESOURCES;  ECOLOGY; 

1868*  GCODEl;  GCODE 2 ;  GCCUE3 ;  GL0Ee8*  GOODES;  GCUCE6J 

901  king,  dcnalc  s.; 

RIGIlNAL  laTeA  and  lASIL  raur  plrns; 

(187AI  BlAC:  RIvER-ST.  LArReNCl  REGIONAL  PLANNING  BOARD  1 ECHN1CAL  SERIES  REPORT 
NUHLEA  18,  8 a F ,  8  NAPS; 

■ate*  supply*  development  Planning*  hydrology*  sewers* 

BSRP-T 1C (  GCOuESDr;  GCuOESDS)  GCOut?) 

THIS  MfCM  IS  AN  INVENTOFI,  ANALYSIS  AND  PRESENTATION  OF  U1S1ING  AND  PLANNED 
PUBLIC  RATE*  ANC  rAaTclATER  FACILITIES  IN  1  HE  BLACK  RIVER-ST.  LAwRENCE  REGION. 

TH(  STUIY  U  Cl  V  lit b  INTO  a  MAuuk  SECTIONS.  FIRST,  AN  CVEFVIEl  OF  AVAILABLE  BASE 

DATA  ANC  Thi  general  RATiLNALE  FOR  lHE  DEVELOPMENT  OF  CENTKALlZEO  WATER/SEWER  1 

SYSUFS  IS  DtVELLPtO.  NEXT,  aATER  SUPPLY  ANO  wASTtaATER  TREATMENT  SYSTEMS  ARE  ' 

1NVENICPK0  SEPARATELY  IN  THE  f  0RF.A1  ION  Of  ShORT  (S  YRSI  ANl  LONG  (WS  TRi  t 

RANGE  (LAKNlHL  PROGRAMS.  ThESe  Z  PROGRAMS  C0LM1NATE  A  MULTI-YEAR  INVOLVEMENT  BY 

The  RP*  In  The  FUNCTIONAL  AREAS  OF  RATER  SuFUY  AND  SERERAGE  TKEATFENi  SYSTEMS 

PLANNING* 


1102  KING,  OCNALO  S.l 

mm  SUPPLY  AND  SEfcAGE  SYSTEMS  PLANNING  PROGRAM! 

(19731  BLACK  RlVER-51.  LAfcktNCt  REGIONAL  PLANNING  BOARD  COMPREHENSIVE  PLANNING 
SERIES  REPORT  NO.  A,  Sir) 

PATER  SUPPLY  !  mUk  COAL  1 T  Y  i  MANAGEhENl!  DEVELOPMENT  PLANNING!  EFFLUENTS! 

SEkfRS} 

BSRP-CGl  GC0DE50G !  C00Dt50i!  CC 0017 > 

THE  PUK POSE  OF  1  HIS  REPORT  IS  An  INITIAL  ATTEMPT  BY  THE  REGIONAL  FLANKING  Pc ABO 
TO  OEFIKLi  U)  GOALS  ANL  ObJtCUVlS  SPECIFICALLY  RELATED  TO  PATER  QUALITY 
MANAGEMENT  PLANNING*  1 2 )  THE  OiFPtKlRfc  FEDERAL  AGENCIES  (HAT  NOT  ONLY  FUNO 
MUNICIPAL  mAT t k / StklP  PROJECTS*  BUT  have  BECOME  AkARE  OF  THE  ROLES* 
JURISDICTIONS*  AM  INTERRELATIONSHIPS  of  STATE  AGENCIES  INVOLVED  WITH  similar 
PATER  QUALITY  MANAGEMENT  INTERESTS*  AND  THE  Ik  LEGISLATED  REGULATORY  POPERS*  (A) 
COUNTY  AM  LOCAL  GOVERNMENT S 1  PLANNING  EXPERIENCES  AND  DIRECTIONS*  (SI  THE 
CCOROINAT1 PL  RUE  THAT  THE  RPB  CAN  FULFILL  Tu  ACT  NOT  ONLY  AS  AN  INFORMATIONAL 
CENTER*  BUT  A  MEDIATORY  BETfcttN  LOCAL  GOVERNMENT  AND  STATE  AND  FEDERAL 
GOVERNMENTAL  AGENCIES*  ANC  (61  A  PkGGRaM  khtkEEY  ENVIRONMENTAL  HEALTH 
FACILITIES'  PLANS  ARE  ATTONeC  TO  Tpit  OtSiRES,  GLAuS*  AND  FINANCIAL  CAPABILITIES 
OF  REGIONAL  RESIDENTS! 

303  KING*  DONALD  *  MLA60N*  DORA* 

RECREATIONAL  TRAILS  AND  CANLt  ROUTES! 

(1975 )  BLACK  RIVtk-Sl.  lAmRENCE  REGIONAL  PLANNING  BOARD.  TECHNICAL  REPORT  NO. 

19*  G3P ! 

RECREATION!  PAClLlTUSi 

BSRP-TlGi  GtODESOGi  GCOOESOS!  GCOGETi 

THIS  REPORT  INvLMORHs  DES1GNATLL  SCENIC  NOAUS*  HIKING  TRAILS*  CANOE  ROUTES* 
ALPINE  AN0NN0RC1C  SKI  ThAIlS  AND  HuRSLBACk  RIDING  1RA1LS  IN  ThE  REGION. 

1LLUSTR AT  1  PL  MAPS  AKL  INCLUDED  Tu  AID  IN  lCCATIUN  QF  ALL  RECREAT1LNAL  TRAILS  AND 
CAROL  ROUTES .  Z  SECTIONS*  HukEVLR*  Go  BEYtND  A  SIhPlE  INVENTORY  UP  PUBLISHED 
MATERIALS.  A  POTENTIAL  CAKUE  ROUTl  IS  DESCRIBED  AND  MAPPtO  ILLUSTRATING  AN 
UNDEVELOPED  Regional  ReCRt a1 iuk«L  assli.  secondly*  investigation  cf 
R1GHTS-CF-.AY  ASSCCUTtC  kllh  HlGhkATS*  RAILROADS*  MiPtimS  ARC  ELECTRUaL 
TRANSMISSION  URLS  IS  MADt  Tu  ASSESS  HTpnUAL  REOREaTIONAL  TRAIL  USE  • 

304  KING*  JChN  S.* 

THE  ECONOMIC  GEOLOGIC  SETTING  OF  ktSTERN  NCR  YORK; 

(19661  GEOLOGY  OF  kcSTERN  N£k  YORK  GUluEbOOK*  NY  STATE  GEOLOGICAL  ASSOC  3BTH 
ANNUAL  MEETING*  PPtG-7G| 

GECLOGY)  MIt.ERALOG  Y  j  ECuNUMlCSl  NY;  NYG-361. 

GCCDEGGS!  GLOOt  t Ar  j 

305  KINKEAD*  JOHN  D . * 

AVAILABILITY  uF  INFORMATION  ON  THE  AMBIENT  CHEMISTRY  OF  THE  LAKE  ONTARIO 
NEARSHORE  ZONE! 

(197EI  ROSENBEAGERf  OAV 10  R.  ANC  ANURck  ROBEkTSCN*  EDITORS*  HURKSHOP  ON 
ENVIRONMENTAL  MAPPING  OF  THc  GREAT  LAKES*  IgC*  P165I 
CHEMISTRY!  RATER!  COASTAL  ZONE! 

1JC-RA7I  GLUblSAA!  GC0EE5 A< i  GCCuESaI!  GLOLE5A3 !  GCuOESBl!  GCCDE963!  GCOCESCi! 
6CCDE5C 3 !  GCCUESCG!  GCOCESDli  GCUOtSOL!  GCUueSDGI 


305  Ml  EMM,  DONALD  J.i 

A  RE  VI E  k  OF  THE  LEECnES  (ANNELIDA*  HIRUDInEA)  IN  THE  GREAT  LAKES  REGION! 

(19771  Ml  ACADEMICIAN  9(1 1 1 49 I-Gl «! 

AGUATIC  INVIRTEBnaTES!  ANNELIDA i  HIRUDINEA!  TAXONOMY! 

7793  1  CCGOtl!  GCOUEZi  GU0UE3 *  PCODtl!  GOODES!  GC0GE6 i 

307  KNOE*  JAMES!  FaLRNER*  ChaRlES!  NEUMAN*  PaTRION!  RETT1G*  STEPHEN!  SKA VRONECN* 
STEVEN!  Thomas*  DAVID! 

AN  ANALYSIS  uF  THE  INTERNATIONAL  GREAT  LAKES  LEVELS  BOARD  REPORT  ON  REGULATION 
OF  GREAT  LANES  kATEk  LEVELS*  HYOnUlOGY! 

(1976!  UNIVERSITY  OF  PlSuuNSlN.  INSTITUTE  FOR  ENVIRONMENTAL  STUDIES! 

PATER  LEVELS!  REGULATION!  ECONOMICS!  IMPACT!  CATA  PROCESSING!  COMPUTER  PROGRAMS! 


R1-L1ES-27)  Gtubti)  GCCl .EE)  4C0UE3  1  4COUc4)  GCCDESM  GCGOtB) 

300  KRAMER*  JAMiS  k.)  kOOGERS.  4.  MllH} 

NATURAL  FRUCtSSiS  AM  WaUK  uUALllt  CONTROL) 

(1466)  FKUC  ORtAl  LAktS  lAlt)  RESOURCES  CONE*  PP4I4-4 *H 
aAUP  QUALITY)  CLKUUi  KUU  SlOllkS) 

CAN-E1C-1)  4CtbU)  GC  00E2 )  GCC0E3)  GCC0*4)  GCOOES)  GCGUE6) 

NATURAL  PROCtS SES  AH  Tut  BASIS  UPON  4H1CH  LONG  RANGE  MANAGEMENT  PLANS  MUSI  0k 
BASED.  f>  AT  ok  At  t  ACCESSES  ARE  DYNAMIC*  AND  SOME  PROCESSES  ARE  IRREVERSIBLE. 

GEM RALLY  IRkt VERS1B1L11Y  ( NoK-ECOi L IBR 1UM )  BECOMES  MORE  SEVERE  AS  POLLOllGM 
INCREASES.  IK  4Rt AT  LAKES  APPROACH  SPALL  OCEANS  IN  SHE*  AND  EACP  GREAT  LAKE 
has  ITS  UNIQUE  CHARACTERISTIC  RITx  REGARD  TO  ASSIMILATION  Of  CONSTITUENTS.  THIS 
IS  EXPRtSStl  In  VARTlNG  SIZE  (PARTICULARLY  DEPTH)*  BOTTDP  SEDIMENT*  CURRENT 

pattern,  am  emptying  rate,  deviation  from  time  independent  equilibrium  for 

MAJOR  INORGANIC  IONS  AM  FIRST  ORDER  RATe  REACTIONS  FOR  BIOLOGICAL  SPECIES  CAN 
BE  LSED  TO  ClAGNCSt  DEGRADATION  FACTORS.  EXCESS  CARBON  DIOXIDE*  OXYGEN 
DEFICIENCY*  txCESS  PHOSPHATE  (RtlAT I VI  TO  SATLRATlON  RlTh  HYDROXYAPATITE)  ARE  3 
MEASURES  Of  RATER  uUAEllY.  RATES  OF  CELL  DIVISION  UNDER  CONTINUOUSLY  FAVORABLE 
CONDITIO  S  INUTRIENTS*  TtMrcRATUNE*  LL  R  TOkbIDITY)  PREDICT  BLOOM  CONDITIONS  IN 
CYCLES  CF  uM  >EEK.  ATTEMPTS  TO  MAINTAIN  CONDITIONS  NEAR  REVERSIBILITY  ARE 
IMPORTANT  RELATIVE  TC  OBTAINING  h14h  DUALITY  RATER  OVER  LONG  PERIODS  OF  TIME. 
ENGINtERlNb  DESIGN  MUST  INCONPCRaU  MLR  TECHNOLOGY  BASED  UPON  KNOrLEDGE  OF 
NATURAL  PROCESSES  IN  uRDER  TO  OrTALN  THIS  CONDITION.) 

309  RLNDELl *  JAf I S  k ) 

A  CHEMICAL  AND  PHYSICAL  COHPaRISON  CF  LITTLE  SODLS  BAY*  PO»T  BAT*  SODOS  BAY*  AND 
lPCNDttUOll  RAY) 

(1970  kICl  CkEEN  BIOLOGICAL  PULL  STaUON  BULLETIN*  1(1)17-31) 

EPb/YMNTS)  CHEMICAL  COMPuSlTlOH)  PHYSICAL  CHARACTERISTICS)  TcMPERATOKE)  LIGHT) 
PA01ATILNJ  ALNALlF.  1TY  )  OlSSOlVLO  UXYGtN)  HARDNESS) 

NY-LCS-bIV7A-.)  GCGDlSCl )  GCultsDi)  GCCDtS) 

310  RURC2k«S*i>  H P ANN  E.)  ALP.*  STEVEN  k.)  MOHGARa*  ROBERT  J.) 

INSECTS  of  The  sT.  lArKEME  RIVER) 

(1U77)  Gils*  .APSLS  ...  ED..  PRELIM. NA.Y  RfcfUkTl  BIOLOGICAL  CHARACTERISTICS  OF 
ThE  ST.  I ArrENC*  RIVER*  SOC  EnV IR ONPtM Al  SCIENCE  AND  FORESTRY*  PE167-174) 
INSkCT*)  SPllIlS  DIVERSITY) 

NY-IS-PR-SL)  GC0LE7) 

311  RWIATnCRSnI*  ROY  k) 

SC  f f AR I C  ROR  AN  ONGOING  CHLOkOPhYLE  A  SURVEILLANCE  PLAN  ON  LAK(  ONTARIO  FOR 

NCN-INlf NjIVL  SAMPLING  YcARS i 

(1478)  J  GREAT  LANtS  RES*  4(l)H4-2t) 

ChURuFHTLL-a)  SAMPLE  COLLECTION)  METHODS)  SURVEILLANCE) 

7792)  GCOuCS) 

THE  PxESiM  STUDY  PKCFCSES  AN  EFFECTIVE  NoN-lNUNSlVE  SAMFLIM.  PROGRAMME  FO. 
CHLCKC'RHYLL  A  ON  LANE  OMakIu.  3  YRS  OP  ChlCRCPHYLL  DATA  RE  RE  USED  TO  ESTABLISH 
3  STATISTICALLY  HCPOGtNtUL  S  IUnIS.  S 1 GN i P 1C  ANT L Y  OlrPERENT  AT  THE  St  LEVEL. 

THESE  ZONES  A*  E  PlnERREC  TO  AS  uPhSHCRE*  INSHORE  AND  POINT  SOuRCE  AREAS*  THE 
SEASONAL  CYCLE  PIR  EACH  ZOnE  IS  PRESENTED  aS  IS  THE  NUMBER  OF  SAMPLES  NtEDtD  TO 
ESTiriTP  THE  MEAN  OF  EACH  ZONE  RllHlK  It*  St  AND  ICt  OF  THE  TROE  MEAN*  alTH  A 
95t  CCNP IOtNCi  LEVEL) 

312  K.lATKCkSNl*  ACT  t.j  &L-SHAARA.1*  ABDtL  H. ) 

PHYSlCC-CHEMCAi  SURVEILLANCE  DAT  a  OBTAINED  FOR  LAKE  ONTARIO*  1474  AND  THEIR 
RELA110KSH1R  TO  CHLOROPHYLL  A) 

11477)  J  GREAT  LAKES  RcS  3 (1-2 ) » 1 32-1 43) 

CHLDPLPPYiL-A)  BIOMASS)  LAKtS)  t U TkuPHlC AT t ON )  ALGAE)  PHYTOPLANKTON)  RATER* 
POLLUTION)  MOMURlNt.)  0ER1H)  1  EMFtRAlURt )  SECC1  DEPTH) 

GCODEJ  ) 

A  VARIETY  UP  CHEMUAL  ANU  PHYSICAL  PARAMETERS  RENE  MEASURED  ON  13  CRUISES 
CONDUCTED  ON  LAKE  OhTariu  FRuM  aRR.l  U  NOVEMBER*  1474.  ANALYSIS  CF  CHLOROPHYLL 
A.  INCLUUNG  PHEOP 1  GHENT S«  INDICATED  THAT  CHLOROPHYLL  CONCENTRATIONS  FCLLOREO  A 
BiC MODAL  SEASONAL  RATTErN.  SlUNIRiCANT  CORRELATIONS  rERl  FOLND  BETrIEN 


CHLOROPHYLL  A  AM  7 Hi  OTniR  PARAMETERS  MEASURED.  FIRST  ORCER  AUTOREGRESSIVE 
ELUATiDNS  htKt  tSiAbLISHEu  PuR  ALL  H  E  A  SOL  t  L  HAL  AM  1  £  Li  •  MULTIPLE  REGRESSION 
ANALYSIS  INDICATED  InAl  7sl  LF  iHt  aPRlM*  991  G!  7ht  SOMMER  AhC  Tbl  OF  1H£  Fall 
VALIA?  Kill  IN  CHLOROPHYLL  A  COM  EM  L  Al  ILK  LOUO  B£  EXPLAINED  »I7H  THE 

physic  U"CHtMCAi  hah  Ant  i  *  rs  ntAsukcu  il  the  m$tM  study.; 

313  LAIXEY,  JAMS  A.  > 

SHALL  H AMMaL S  OF  7h£  S7.  LA.RtNLE  RIVER  SYSTEM) 

0977)  Ct  IS*  JAMES  ».*  £0.*  PRELIMINARY  RfcfORU  BIOLOGICAL  CH  AHAC 1EH1S 1 1CS  OF 
1H£  ST  *  LAGRtNCc  RIVER*  StC  £LV  I  xUNKthl  AL  SCIENCt  AND  FORESTRY,  PP189-216! 

MAMMAL  I A I  HAbl 1  AT*  SftClES  DIVERSITY) 

NY-US-FR-Sl!  bCODE 7 1 

314  LAFHY*  GluLMAN  J.i 

HAST EgATER  iKLAl  FitLl  PLANT  PERSCNNE  L  I  IMAGE  ALCi  TRAINING! 

(1971)  J.  LAltR  POLLUTION  CONTROL  FEDERATION.  VOL.  93.  NO.  7.  PP1939-1993! 

HASTE  TREATMENT)  EDUCATION)  NY  *  blip  FALL}  GREAT  LAl.ES  LAbl  POLLUTION!  CONTROL! 
2fce6)  GCLuE t A9T3 i 

315  LANCSBERC*  DtNNlS  R.i  SC011*  wON  T.)  F e M ON,  HARK! 

SUHH  E  *  ClLCOLATILN  FAIT  LANS  NEAR  NINE  FILE  POINT*  LAKE  ONTARIO! 

I197C)  PRU.  1  ST  h  CLiNF.  ON  GKt  A 1  LAMS  MS.  FART  1.  PP999-9S2) 

CURRENTS!  vOLUMt  AM  LUKRtNl  PLCoj 
309S  *  CCCutSCSi  CCOUtSUi  * 

MEASUREMENTS  UF  CURxrNT  SPEED  AND  OIllCTIUN  BY  CURRENT  hETEL  AND  DROGUES  l£ RE 
CbTAJNEC  in  ally  and  AUGUST  19t9  ON  THlEE  buu Y  LINES  LOCATEl  NEAR  EAST  NINE  HUE 
POINT  ON  TMt  iLLTH  SHLkE  CP  LanE  uNTARIu.  TRANSPOkT  LAS  FOUND  TO  BE 
NCRTHEASTlAFL  PLKKiNG  A  LuaSTal  CURRENT  *]Th  SPitOS  FROL  6  TC  90  CH/SEC.  THE 
SPEEL  CP  THIS  CuRRINT  utCREASEO  RAPIDLY  ^EltG  THt  ThERHOCLInE.  THE  COASTAL 
CUlMnT  las  l t a k l l  Nl an  nine  Met  POINT  Than  ll  Tl  aC  Nr.  WcST  BECAUSE  THIS 
CURRENT  TukNS  NUMHlARO  NlAl  USoEGu.  THE  DYNAMIC  HElbrtT  PATTERN  SHCbS  A 
Nt AF-SHCM  CLUnTekLuFRENT  fOk hint,  AN  tuUY  »tST  OF  NlNt  nllE  PolhT) 

315  LANE,  F OF t R T  N.J 

GREAT  LAncS  THERMAL  STUOaES  LS1NG  INFFaluu  lNAGtFY* 

(1970  LlNNOLOGY  ANO  OCtAf lGRAhHY ,  VOL.  Is.  NO.  2.  FP29e-30C) 

FEHCTc  Sensing*  ThikHAl*  llSEAlLh! 

1792}  GCGULSA  * 

EXAMPLES  Of  NLSA1CS  OF  aNFlAREC  lPAGELY  LF  Thi  kt STERN  END  OF  LAKE  ONTARIO  ARt 
USED  TO  CtnuNSTLAli  THblR  VAlUc  IN  nEVcAlaNG  lETAlLEO  SURFACE  THERMAL  PATTERNS. 

additional  oa i a  prlm  aikbcrm  t nt RnonE t r y  and  shifbcarc  neasurekenTS  confirp.  The 

iNTtFFRElATjLN  LF  LANuE-SLAlE  DThAMiC  FRuLESSES.  SMALLEY*  SCAlE  PHENOnENA*  SUCH 
AS  INTERNAL  GAVE  PATTERNS  AM  SnALL  EDDIES*  ARE  ALSO  INTERPRETABLE! 

317  LANCE*  LILLY! 

CYANOFHYTA-bACTcRlA  SYSTEMS*  EFFECTS  OF  ACCtC  CARBON  COMPOUNDS  OR  PHOSPHATE  ON 
ALGAL  GRClTh  aT  LOl  NUTRIENT  LCNL c nT R AT  1  OHS ! 

(1970)  J  PhYCLLLGY  613  RF23L-Z39) 

CYANOPHYlA)  BACTERIA!  AL6Al)  CARBON)  PHOSPHATES!  NUTRIENTS!  GRCgTH!  carbon 
DIOXIDE*  CULTURING)  FhY T OFLANKTuN)  ANAbAtNA)  ANACYSTIS!  GLOE OTR 1C HIA |  LYNGBYa! 
MICROCYSTIS)  NuSTuC i  OSCILLATOR  I  A)  PHGkM a  L 1  ON  * 

67bJ >'  GCCi/tl)  6C0DE2*  GCOOt 3*  bCCDEs*  GUuOES)  GC0UE6! 

PLANKTONIC  bLUE-GNEEN  ALGai  a«L  KNOgN  TO  bE  ALLAYS  ASSOC i AT LD  klTH  BACTtRlA. 
EARLIER  GORn  has  SHORN  ThAT  Tnt  AL'DITILN  uE  bACT ER1 A-ASSIMIBLE  CARBON  SCONCE  10 
A  Nt)!  HAL  1EhMiE!“G0kH*P  CuLTORt  HELIOP  (NO.  11)  WILL  PNUDOCE  ENHANCED  GROblH  Of 
THESE  ALGaE  ghEn  AlnUSPHtRlC  COE  HAS  otCOMt  The  LIMITING  FACTOR.  IN  NEb  YORK# 
PHCSPHATE-RlCh  CLLTORE  MEDIA  n£RE  DIlLTED  SC  THAT  THEY  S1M0LATED  NUTRIENT  LEVELS 
FOUND  IN  The  GREAT  LAKES*  E.G.*  LAKE  ERli.  AT  THESE  LOG  CONCENTRATIONS  AND  NHEN 
ATMOSPHERIC  Cut  GAS  NOT  AY AILAbLt  IN  A  SUFFICIENT  SUPPLY*  THE  ADDITION  OF 
SUCROSE  TJ  EllHtR  A  i/100  OK  A  A/10C0  DiLUTEO  Z-t  MEDIUM  (1C  MG  OR  2  MG  CF 
SOCRCSE*  rESEtCTlvELY)  AlSu  PkUuuCtD  ENHANCED  GROgTH  OF  THE  TESTED  BLUt-GREEN 
ALGAE.  The  STIMULATION  uF  ALGAL  GRUgTH  GAS  APPARENTLY  DOt  U  AN  INCREASED 
BACTERIAL  PRODUCTION  OF  C02  AND  PCS  S  i  HI Y  OTHER  CARbON  CONFOUNDS  APPROACHING  THE 
COMPOSITION  0!  Tht  COE  MOLECUlt.  THt  LITERATURE  SUGGESTS  THAT  DURING  VIGOROUS 


ALGAL  GRCblH  IN  LAKES*  ATPUSrHt  R] l  C  01  KILL  n  SlVLRELY  LIMITING.  PRODUCTIVE 
LAMS  AlbAYS  CONTAIN  NOl.iiVlKG  DkGAkIC  MAlliK.  Iht  FRkStNCE  OP 
BACTERIA. ASSlMIlt  MAlltR  IS  PkOBABLT  ONE  LA  TnE  IMPORTANT  FACTORS  LEADING  10 
ALGAL  BLOuh.} 

SIS  LANSING*  LIVINGSTON  i 

Al  A  A  ASS  MGL1P1CAU0N  BY  LAKt  ONTARIO  OOkING  1HE  APR  U-NGVEM*kR  PERIOD} 

( 1 9bi )  L  OP  hi  GAL Al  LAKES  KtS  DIVISION  PROC  BlH  CONF  GALAT  LAKES  AES*  P257-2B1} 
NL 1ECRGLC6V }  bERThER  NODXFlCAl ION} 

IGR-CP-ISES}  GCODEE } 

THIS  PAPER  D1SCLSSL  S  lHf  IMPORTANT  RuEt  Iht  GREAT  LAKES  PLAY  ON  THE  BLATHER  AND 
THE  CLlhATt  hbi.IHCAlU.KS  OP  Iht  SCRRuONLlNC  AiR  MASSES*  EY  MEANS  OP  A  SlUOY  OP 
THE  NOR IhcASIERK  LAKt  ONTARIO  AtGILK.  iHt  STUDY  DESCRIBES  Iht  CHANGING  PA1URNS 
OP  AIR  PASS  NuOlUCAllUKS  AS  Iht  SEASON  PROGRESSES  PROM  SPRING  THROUGH  1  HE  HEAT 
OP  HID  SUHHEk  TO  LATE  PALE*  HHEN  1CL  BEGiNS  1C  PCRh  IN  TnE  HARBORS  OP  THE  LAKE. 
IT  IS  INOICAIED  THAT  THE  LAKE  PLAYS  A  MORE  IMPORTANT  ROLE  ON  THE  MODIP1CATION  OP 
AIR  MASSLS  IN  THE  PAeL  ANL  EARLY  klNTtR) 

319  LAPwCRIM,  E.  D.i 

THE  EPPECT  OP  PRY  PLANTINGS  Oh  kHITEFISh  PRODUCTION  IN  EASTERN  LAKE  ONTARIO} 
I19tb)  J.  PIShEKIES  RES.  BOARD  OP  CANADA.  VU.  IS.  NO.  C .  PPSW-SSB} 

PISH}  FISH  SlOCNIHG)  PRY}  C0KEGLNOS  LLOPi AP CRMIS }  CUMNERClAL  FISHERIES} 

25CA }  GC OLEIC.!  CCU0ESC2;  oCCOESDl} 

NHI1EFISH  PRY  here  PLANlEO  IN  1  Hi  BAY  OP  OulNTE  AND  ADJACENT  RATERS  IN  NUMicNS 
VARYING  PROP,  ebb  KILLIOnS  IN  1V2J  1C  NONE  IN  1V4S.  SINCE  SCY  OF  THE  COMMERCIAL 
RHIUP1SH  CATCH  prom  1HESE  kAlERS  CuHSiSl ED  OP  FIVE-YEAR-OLD  PISH*  NHlTEPISH 
PRODUCTION  IN  EACH  OP  THE  IcARS  PROP  .92%  Tu  19Ii  R AS  COmRAREC  TO  InE  MUMaER  OF 
PRY  PLANTED  t>  YEARS  PREvUuScY  ( i GtC-l YRt ) .  NC  CORRELATION  COULD  BE  FOUND 
BEIkEEN  Tnt  NUMBER  OP  PRY  PLANIlO  AND  THE  PrLDOCTIuN  OP  ahilEPlSH  5  YEARS  LATER. 
THE  LAkGfSl  NUMbLk  OP  PRY  FLAMED  (ECt  MILLiONS  IN  ltd)  RAS  POLLORcO  BY  Iht 
IOrPSI  PRODUCTION  CP  1  Ht  ENURE  PcRlU  I9>  THOUSAND  FOUNDS  lN  AViZ).  ON  THE 
ClHrP  HAHU*  FtllOkiNG  Nw  FLAMING  IN  l%Ai,  FRUDUCTILN  IN  1910  NaS  APPNOAIHAULY 
NORMAL  Ut2  IhOLSAkU  FOUNDS  1 .  1  Ht  AGt  wuhrOSlUON  CP  THE  COMMERCIAL  CA1CH  IN  THE 
YEARS  :9r^-IGSI  RAS  LcllRMMU  PRLh  SCALE  SAMPLES.  BY  APPLYING  Iht  AGE 
COMFOSi  T  lLiN  1 L  Iht  T01AL  CAKHtS  IN  1  ML  St  YEARS  Tnt  CONTrIrLT  iONS  OP  THE 
YEAR»CL ASSES  19AL-19AS  MAVC  bciN  eSUMATcC.  TnE  NUMBER  OP  PRY  PLANTED  PrOBARLY 
01 D  NOT  APPtCI  THL  lLNThIBUUuN  OP  iHLSt  YtAR'CLASStS  TO  THE  FISHERY} 

320  LEAI.  AL6EA1  L}  COPPEY.  PitcR  Gi  FERRELL*  JOnN  E} 

PHYSIOGRAPHY*  GEOLOGY  AND  SOILS} 

(19721  ST  LARRcKCt-feASTfcPH  OMARI C  C0PMSS10N  SHORELINE  S1UCY  TECHNICAL  REPORT* 
I59P} 

GEOHOR  PMC LOGY  *  PhY  t ILGkaPHT }  SOU }  LAND  USE}  alLDLIF  E}  HABITAT} 

SLE-STl}  GUCOtSDA}  GCCDESDti  GC0UL7* 

THE  REGION  rIIHIH  THE  SI  L ArReHLE-E ASUkN  ONTARIO  SHORELINE  PkOJECT  MAY  BE 
CHARACTERIZED  AS  HAYING  RELATIVELY  COMPLEX  CtOLGGlC  CHAP ACT  ERISTICS  AND 
RELATIVELY  NODERATE  SUkrAUt  RELIEF  PtATOKcS.  1  He  SC1LS  ARE  STRONGEY  INFLUENCED 
BY  GLAClAliCH  AND  RELATIVELY  HIGH  SEASONAL  kATER  1 AttLE .  1  HERE  IS  TREMENDOUS 
DIYERS11Y  APONG  InE  SOILS  UP  lHl  REGION.  THE  SOIL  DIVERSITY  IS  BGlh  OP  A  LOCAL 
HATURE*  RIIh  IMRICaIi  Ml Al OR  IS  Or  VERY  OlPFERtNT  SOIL  TYPES*  E.G.*  DtEP  TO 
SHALLOk*  CLAYEY  10  SANDt*  IN  ADjACchl  LOCALtS}  AND  ALSO  DP  AN  EXTENSIVE  NATURE* 
I.G.*  SI  LARkENCi  COUNlY  SOiLS  ARE  GENERALLY  SANDIER*  MORE  FRIABLE*  AND  OEfcRER 
THAN  THL  jEPPERSOk  CuUNTY  SO.LS.  11  IS  STRESSED  1HA1  THERE  IS  CONSIDERABLE 
GENERALIZING  IN  The  SOU  PAP,  ahICh  MUSI  bt  RECOGNIZED.  II  IS  STRONGLY 
RECOMMENCED  THAI  THOROUGH  OK-Sllt  INVESTIGATION  OP  SOU  CONDITIONS  BE  CONDUCTED 
FOR  ANY  MAJOR  DEVELOPMENT  MLANKtC  ON  SPtuiPiC  LOCATIONS.  AS  A  RESULT  OP  THE 
CHARACTERISTICS  Cf  THE  SOILS  IN  THE  APtA*  PR  IMAP  It T  SOU  DR AlNAGL  AND  DEPTH  TO 
SEASONAL  bAltK  TAbLE*  Iht  SOILS  HAVc  6EEN  RATED  FOR  SEVERAL  USES.  EACH  SOIL 
SERIES  HAS  REEN  GROUPED  INTw  Suit  MAPPING  UMTS  AND  IS  PRESENTED  bITH 
INTERPRETIVE  INPOKNAIIOn.  each  INIEkPRe 1 Al 1  ON  PRCvIOES  A  NUMBER  OF  INPL1CATI0NS 
OF  1  HE  PARTICULAR  SOU  SERIES  FOR  DLVtltPMEM  OR  USE  FOR  A  VARIETY  CP  PUSruSES. 
1HLSE  AM  MEANT  aS  A  ’•ilEPPlNG-CPf-PuIM"  FOR  CTntRS*  BY  bHlCH  THeY  MIGHT 
PRESENT  A  MOKE  DETAILED  L1SCUSS10N  Lf  THE  CRITICAL  RELATIONSHIPS  BHlCH  EAlST ) 


321  LEE.  ALLAN  H.J  k  CoGt  R  S .  G.  KtlTh; 

TEMPERATURE  fJNE  STRUCTURE  IN  LANt  UNTARlCi 
(1972)  IlMNcl  AND  UCE  An  1? ( S > 16 72-677  ; 

TENPtKAlUki;  TEMFlRAlU  At  Ik  AD]  ENTS; 

32<?«)  GCCOESob;  GCOUtbCN)  GCUUEsCB.  GtLotSOk;  GC0DcS03) 

VERTICAL  TEMP iKAlORl  PROPlltS  OBTAINED  IK  LANE  ON  I  AN  1C  OCRING  MAT  AMD  ACME  OF 
197C  « E  V  t  ALEC  1  HE  PKtSENCt  CF  CONSIDERABLE  FINE  STRUCTURE  IN  1HE  THERMAL  REGIME. 
LOCAL  FEATURES  SUCH  AS  SMALL-SCALE  TEMFtKAlORE  INVERSIONS  AND  ISOTHERMAL  LAYERS 
bf*f  OBSERVED  Al  VAkiGoS  CEPlHS  ON  MLRc  THAN  HALF  THE  PaOFILES.  SCME  COMPARISONS 
ARE  MADE  Bel kttN  F  RE  SH«a 1 1 R  FJNt  STRLCTOaE  AND  ITS  OCEANIC  COUNTERPART .) 

322  LEE*  G.  Ff  EC  )  CObEN.  blLLl  AM  E.|  SRltHARAK.  NAGALAZMIt 

ALGAL  NUTRIENTS  AVAILABILITY  AND  LIMITATION  IN  LAnE  ONTARIO  DURING  IFTGLJ 
(1973)  US  EPA  1ST  ANNUAL  REPORTS  Of  T  ML  fcPA  IF  TGI  PROJECTS*  PP71-69] 

NUTRIENTS:  CLAOOEnORA;  PhTTOPLANM ON i  ALGAE]  ChLOROPHTTA]  PHOSPHORUS]  PHOSPHORUS 
LOADING]  NUTRIENT  LOADING]  IfTGL)  RESeARLh]  PROGRAMS] 

U5-E PA-l6l/3-73-L*x]  GCCDESCZTs]  GC COES ARTS;  GCOOE5D3TV;  GCLDL3DVT1; 

323  LEE.  6.  FRtU;  nAlle.  CLAReNCt ; 

E  XPlwF  ATION  Of  HAlOGEnATEC  AND  RELATED  HAZARDOUS  CHEMICALS  IN  LAKE  ONTARIO] 

(19731  US  E f A  1ST  annual  REPORTS  Of  ThE  EPA  IFTGL  PROJECTS.  PPUO-122] 

HALOGENS;  PC s;  ChlCRIFhENCLS;  ANALYSIS.  CHENICAL  COMPOSITION]  nATERI  FISH; 
StOIfENT;  bENlnLS;  PHY TuPL ANKl ON;  ALG At i 
US-EPA-t6C/3-7a-G21;  GCODES] 

324  lERMak>  ahRaham;  btxltk.  RuLANC  R.; 

OlFfUSICN  AND  ACLuMllATlilN  UP  ChlL RZDt  AND  SUbiOM  IN  LAKE  CN1AR1C  SEDIMENT] 

(197r  )  cAaTp  ANC  PxANETaRY  SCitNCk  LETTERS.  VOL.  1U.  NO.  1.  FFISC-lib] 

SED1PFNT;  SOLIUM;  CHLuRiDE]  ACCOMUL aT ILN*  UlffUSlCN]  LAKES;  bATER] 

Z26t;  CCCU5; 

329  LLShkLVICh,  GlURkt  A.; 

CPEAT  LARtS  ICE  CCveR.  aIMcM  lv7S-?6» 

(1977)  US  CEpT.  If  CuMMt  Ki t •  NUAA  ItLPKiLAl  MEMORANDUM  Ekl  GLERL-1Z.  3&PP] 

1C fc  COVER; 

US-CP-Tf-tRl-GltKllZ;  GCuLix;  GCUUtZ;  fcCOuii;  GCOlEA >  GCODEt)  GCODE6) 

FRCP  Ki-CDVkR  OklA  RECEiVcU  AT  The  GPlAI  LARES  ENVIRONMENTAL  RESEARCH 
LAbu.ATCRY  L’URiNG  THE  FAS1  bLNTeR.  19  CLMFUSIU  ICE  CHARTS  bERE  PRODUCED  Tt 
ILLUSTRATE  ISliMAUl  luE  0 1 S 1 kI BUT ] CNS  AND  CONCENTRATIONS  ON  THE  GREAT  LAKtS  AT 
bEEfir  INTERVALS  PROP  MlD-DtCEMBER  197S  THROUGH  MiD-APRK  197t>.  ACCORDING  1C  iHt 
DFFIMT1LNS  OP  MILO.  NORMAL.  AND  SEVERE  aINTeRS  SET  FORTH  BY  RONDY  (1971). 
Freezing  UL&fte-uAY  ACCUMULATIONS  INDICATE  THAT  the  197S-76  VINTER  CAS  NORMAL 
for  all  lakes,  aucumulauuns  rEre  at  ihLxr  seasonal  maximum  on  zi  march  in  The 
northern  PuRT.ON  op  The  GREAT  LAKES  ANU  UN  b  PEBPUARY  In  THE  SOUTHERN  PORTION. 
SNIP.  ICE  R*S  REPORT  EC  DURING  LATE  NO  VEKBtR  AND  EARLY  DECEMBER  AT  VARIOUS  SUES 
AROUND  lHt  Great  LAKtS.  FRetZEOVcx  RAS  RepuRTED  IN.lATt  NOV  k  MB  t R  ON  SUHt  bATS 
AND  PRCTKlEo  ARIAS  OP  LAKE  ScPERIOR  AMD  THE  LCbtR  ST.  NARYS  RIVER  AND  NEAR 
PID-Dk'Clf  DtR  AT  OTHER  SITES  ON  THE  GF  L*T  LaNlS.  INCLUDING  PORTIONS  OF  GRtEN  BAY. 
SAGlNA*  Bay.  AMO  LAKE  SI.  CLAlK.  RESPONDING  TO  LOrER  AVER AGe  bEEKLY 
TEMPERATURES.  1CL  GRUoTh  CONTINUED  CM  Thlsl  AMO  OTHER  PROTECTED  SHORE  AREAS 
OUR  1 M(  THi  Reek  ENDING  2a  DcOcMeER.  DURING  ThE  NEXT  2  REEKS  SLIGHTLY  bARMLR 
TEMPf PATUKtS  RETARLEt  1LE  GROblH.  eSPkClALLY  CN  IhE  NORTHERN  LAKES.  -ICE  GROrTH 
INCREASED  SUBSTANTIALLY  DURING  The  rEEn  ENDING  11  JANUARY.  REFLECTING  COLDER  AIR 

Tlfp fratlrls.  or  1 hl  avlRage.  He  covers  increased  During  late  January,  reaching 
THEIR  MAXIMUM  EXTemTS  UOKlNG  EARLY  FtbRuARY  DM  ALL  LAKtS  EXCEPT  LAKE  SUPERIOR. 
bHffk  IT  RttChEO  MAXIMUM  HEAR  MiO-MaRCh.  MAXIMUM  ICE  EXTEM  bAS  ESTIMATED  TO  BE 
APPROXIMATELY  93  PeRCtNT  on  LAKE  SUPERIOR.  EC  PEACeNT  ON  LANE  MICHIGAN.  >1 
PERCENT  CN  lAKt  HURON.  VS  PERCENT  wN  LAKE  ERIE.  AND  ZC  PL RC ENT  ON  LAKE  ONTARIO, 
b ARP  1 R  TEP.PERrTURES  DURING  Tnt  «EEk  ENDING  15  FEBRUARY  CAUSED  SUBSTANTIAL  LOSS 
Cf  ICE  COVE.  ON  MCST  CF  IHt  GREAT  l*nES  AND.  EXCEPT  FOR  SHORT  PERIODS  OF 
RELATIVELY  SUblE  CONDITIONS.  STARTED  1  Ht  PERIOD  CF  1C  E  DU  IF  IOR  AT  ICN  ON  THE 
SOUTHERN  PORTION  Up  THE  GREAT  CAKES.  ON  1  hi  NORTHERN  PORTION  OF  THE  LAKES  ICE 
CtVfRS  CCNT INLeC  TO  GNU*  CR  REMAIN  RELATIVELY  STABLE  UNTIL  ThE  bEEK  ENDING  21 
MARCH.  bHEN  axRmER  TEMPERATURE.  STARTLw  A  PERIOD  OF  ICE  DETERIORATION  THAT 


CONTINUED  It  Ink  END  Of  Ink  it  A  SO.  IASI  REPORTS  Of  SIGNIFICANT  ICE  OK  1Ht 
NORTHERN  LANES  CAM*  NEAR  MID-APRIL! 

326  l  E  Gl S»  C.  f.  MlnAHi  HCNEUY#  R.  N.; 

SURVEY  tf  l AM  (JM AMO  GliTlOM  uEMLSHS; 

(19671  fSU.  101 h  COhf  CREAl  LANcS  RES#  F133-1A2; 

•OTTOM;  PhYSIOGRApHY  ;  St  01  HE  NT  AT  1  ON ;  SE01MENT; 

I6A-C10-196T;  GLCUE5; 

SHORT  GRAVITY  CORkS  AND  GRAB  SamPCES#  RECOVERED  CORING  A  CONTINUING 
RECONNAISSANCE  SURVEY  INITIATED  IN  1966#  GERE  USED  TO  STOUT  THE  DISTRIBUTION* 
STRATIGRAPHY#  AND  CHRONOLOGY  Of  LANE  ONTaRiO  BUTTON  DEPOSITS.  3  MAJOR  GROUPS  OF 
SURFIC1AL  OkPGSl  IS  GERE  RECObNUEOl  ID  COMPLEX  NE ARSHOKc  SEDIMENTS#  12) 
GLAC10LACLS1R1NE  CLAYS#  131  PLSTGLACIAl  NODS.  ORGANIC  CONTENTS  Of  2  TO  6X  AND 
MEDIAN  PA# 1  it  It  DIAMETERS  Of  a  TO  A  PICRoNS  ARE  TYPICAL  Of  THE  OFFSHORE 
SURF  1C  1 AL  MLOS *  POLLEN  IN  THESE  SEDIMENTS  FACILITATES  CORRELATION  AND 
SUBDIVISION  AND  INDICATES  lHAT  The  PRESENT  sedimentation  rate  in  the  main  basin 
IS  APPROXIMATELY  1C  CM  PtR  CENTURY.  SEVERAL  SEDIMENT  SEQUENCES  CONFIRM  THE 
POSTGLACIAL  10. -LEVEL  ALPIRALIT  LANE  STAGE  ANO  SUGGEST  IT  MAY  HA Vt  REACHED  LOaER 
LEVELS  THAN  PREVIUUSlY  BELIEVED) 

327  LICK#  GILBERT  J.J 

NUMERICAL  MLDELING  OF  LAKt  CURneNTS# 

(1976)  ANNUAL  RE  VIE.  Of  EARTH  AND  PLANETARY  SCIENCES.  VOL.  A.  fP.  A9-7A.) 

mathematical  hluels;  a.latil  systems;  currents;  gater;  hydrodynamics; 

5278 ;  GLCDEM  GC0Dt5; 

323  LIPPSON#  ALICE  J.; 

OEVEluPMcNl  Of  A  KEY  TO  THE  FAM.LltS  Uf  -GnEaT  LAKES  FISH  LARVAEl 
(1976)  IS  pISh  aNL  Gl LDLlf  E  SEkvUE  PRLC  Of  A  gOkkSHuF#  FF26-31; 

TAXONOMY ;  lDEMlfiLATlONS  pISh;  LAPVai; 

LS-lf-CJi  GCOUtl;  GCC0E2;  GC0UE3;  gcLlea;  GCLuES;  GCCGE6) 

329  LlPf SON.  ALlCt  j.; 

cist lNCLiSHiNG  family  Oiaral umstics  ahlng  great  lanes  fish  larvae; 

(1976)  US  FISH  ANL  .ILOLIFc  SERViCt  FRLC  Uf  A  kORNSHuP  AFPENDU  111*  PP207-216I 
TAXCNUMYj  fish;  LARVAE;  1  DEM i f 1C ATllN; 

US-1F-LD  GLULEll  GCtuLE ;  GC uDE 3 ;  GCuLtA)  GOODES;  GC0DE61 

330  LIU#  PALI  CM 

A  SUMMARY  Of  1FYGL  SURFACE  GAVE  STUDIES; 

(1977)  IpYGL  G  NC  A*#  PPA.-Ge; 

G1NC;  .AVIS;  MEASURLMEM; 

If Y-B21 ;  6CLLE3; 

331  lcehr#  faymuno  C#; 

GATE R  PClLUlluN  PROBLEMS  ASSuClAlEL  GllH  ANIMAL  GASTES  AND  INTENSIVE  ANIMAL 
FEED LOTS  IN  THE  UMTfcL  STATES  .OfTlUN  UF  Thl  GREAT  LANES  BASIN; 

I197G)  1M  1 #L  M *NA  GIF  tN  T  P.OG.AMs#  RESEARCH  ARC  EFFECTS  Lf  PRESENT  LAND  uSE 
ACTIVITIES  LF  gAUR  GUAlITY  oF  The  GRtAT  LANES  VOLUME  1#  PP132; 

agricultural  pollution;  engineering;  land  use;  gaier  quality;  ground  gater; 
pollution;  control;  economics; 

I JC-Lg- VCL .  i;  GCOLt 1A ;  GCOutlB#  GCLDL1C1)  GC0DE1D ;  6C0DE1F;  GC0DE163;  GC00E1H; 
CC0DE1R2;  GCCDEInA;  GC00E1M2;  GCCDllMa;  GC0DE1K2;  GC0DE2 !  CCC0E3J  GCCDE1A; 
GC00E3E3I  GCOUtSGE ;  GL0UE3C;  GCCulaED  GCCLE3P1;  GCC0E3p2)  GCUDLIPAI  GCUOtAA ; 
GCCOFAB;  GCLDERl;  GCODEAPi;  GCUulGPlI  GCOOl AEA j  GL 00k AGE ;  6C0LEAG3;  GC0UEAG5; 
GCOCEAGA;  GC00E3AM  GC0LESB2 ;  GCODt 5  BA ; 

GCOOE3U;  GLCUESCtl  GCODE5D3;  GLCDESDA ;  GC0DE5D3; 

332  LORE P 1C E •  GEORGE  J.;  MuNAGAn#  MuhIUDOINJ 

the  A6UN0ANCE  OP  DIATOM*  in  IhL  SCUThgESTERN  nearshore  REGION  OP  lake  ONTARIO 
DOPING  THE  SPRING  THERMAL  BAR  PERIOD; 

( 1 97 A )  PROCEEDINGS  Of  THE  StvtMEENlH  CONPeRENCE  ON  GREAT  LANES  RESEARCH.  FP. 
619-e2B. ; 

ANALYSIS;  EllMiASS;  THtRMAt  BAR;  CYANOPhYTa;  pyrrcphyta;  gacillaricphtceae; 


CHRYSOPHYTa;  IRlMLi'MUi  CHLORUr HY T A ;  0  lNOPHVCt  At  i  PhYTuPLANMuK;  METHODS! 

tenferatorej  van  DOkh  w/itR  mnui 

52621  GCCDESA9;  GCUOtsb..;  GLUDiSes;  GC0utSC2; 

AS  PARI  CR  IhE  IFYtk  PROGRAM  AN  ihlkNSlVt  STUDY  WAS  CARRIED  OUT  DURING  APRIL  AND 
HAY  1976  IN  Tht  Nt AKSnukt  RtulON  Cr  LAKE  ONTARIO.  WATER  SAMPLES  WERE  CCLLtXltD 
PROP.  95  STATIONS  ON  T  ht  iCulMfiSURh  NEARSHORE  ARE*  OF  LAKE  ONTARIO  AT  1/2,  A 
AND  6  KPS.  USING  Irit  UTtRPUML  TtCHMCLE,  PHYTOPLANKTON  WAS  ANALYZED 
QUALITATIVELY  AND  QUANT  .1*11  vt  L  Y  •  DURING  THE  INVESTIGATION  PERIOD  THE  THERPAL 
BAR  At  PAINED  WlThlN  IhE  SlDDY  ARE*.  IN  APRIL  IT  STAYED  ShORErARO  CF  THE  A  KPS 
STATIONS,  DIPPING  IMU  AND  OD1  OF  1  He  SHurc.  BY  PAY  IT  HAD  ADVANCED  FARTHER  OUT 
BUT  IN  POST  CASES  10  DESS  THAN  6  KPS.  TOTAL  PHYTOPLANKTON  blOPASS  ALONG  WITH 
DIATOPS,  PARTICULARLY  PEL0S1RA  BaNDERANA  koTE.  SHCirED  HIGH  CONCENTRATIONS  ON  THE 
NEARSHORE  SICE  OF  THE  IhERPAL  Br*.  This  dESEKVAT ION  PAY  EE  RELATED  TO 
TEPPERA1URL  AND  THt  OONCEN IRAT iCn  OP  NUTRIENTS  IN  THE  NEARSHORc  REGION.  DIATOPS 
ACCOUNTFC  ROR  SET  OF  1  HE  blOPASS  IN  APRIl  AM  96*  IN  PAY.  DURING  APRIL  SURIkELLA 
ANGUSTA1A  KOI 2 *,  kHODOPUNAS  PIRDTa  SRDJA  ANO  FEklDIMUf  ACIDULIFERUP  CLEPP.) 
LEPN.  WERE  ThE  POST  CGPPDP  SPEOItS  ehlLt  p.  61NDERANA  RL  Ti . ,  F.  AUCULIFEKUP 
AND  PELCS1RA  ISLANuICA  SSP.  HELvcULA  0.  PULLER  WERE  COPPCN  IN  PAY, i 

333  LORtNZEN,  CARL  J.; 

NATIONAL  SCIENCE  FOUNDATION  FUNOcC  RESEARCH  IK  THE  GREAT  LAKES { 

(19721  PRuC  1ST  FELeRar  COM-  UN  THt  GREAT  LAKES,  PP2BO-2B9; 

RESEARCH;  NATIONAL  SCIENCE  FOUNDATION;  US; 

0S-PCS-HQ72;  GCOUtt>; 

334  LOVETT,  RAYPONO  J.i  GUTLNPANh,  rALTcR  h.;  PAkkALA,  IRENE  S.l  YOUNGS,  WILL  IAN  b.| 
1 1  SR ,  DLNALO  J.i  eUROlCR,  GtOR&t  E.i  HRKriS,  EARL  J.i 

A  SURVEY  OR  1  HE  TOTAL  CAOPlUf  C  UR  T  t  R  T  OF  AGE  RASH  RROP  99  RE.  YORK  STATE  FRESH 
WATPRS; 

(  I  JOURNAL  OP  UshErIcS  Rt Sc ArC P  BOARD  OF  CANADA.  VOL.  <9.  RQ.19.  PP 
1283-129C  Ot  1972; 

CaopIup;  pash;  ry;  adIkLNLaCrS;  ACccPutAlluR;  PcThCDS;  ESOx;  SALVUInus;  sAlPO; 
PICPOFTERLS;  lLULuRLS;  Si i ZuST t d i OR  VllkcLP;  PtKCA;  APBLLPLITES  RuPESIRaS; 
APLODlNCTtS  GFORMENS;  CCRUSOPA  CEPEDaANuH;  CATCSTOPUS;  rOPOXlS  NAGRUPACULAlOSl 
CYPRInuS;  uncorhynlhus; 

3376;  GOOD  t  A  ;  GCut.es; 

PISH  PROP  nEr  YLRr  STaTE  pRtSH  WATERS  WERE  SLRVtYED  FOR  TL1AL  CADPluP.  Tht 
PAJ0R1TY  OR  SaPRoLS  COMAANED  20, Re.  PISh  PROP  ADIRONDACK  WATERS  CONTAINED 
CADMIUM  ABOVE  2( pPb  POST  CONSISTENTLY.  RlSntS  PROP  OLKTRaL  New  YORK  WATERS 
RARELY  CCNTAANcO  CAUPAUP  Get ATER  ThAN  2C  PRE.  THE  KEPAINDER  ShOWEC 
CCNCEhTRaTIONS  UP  TO  IOC  R  Fo  WITH  uRLY  A  Fee  ABUVE  THIS  CONCENTRATION.  1 HtSE 
HIGHER  CCNCtNIRAT.uNS  PAT  dE  REOAltU  10  GtNERALLY  hlGHcR  BACKGROUND  CADPlUP 
LEVELS  IN  THAS  Al 1  ROND AL K  AktA  entRE  PANT  PtlALLlC  ORE  DEPOSITS  ARE  LOCATED  WllH 
which  cadpiup  is  typical  it  associaTc*.  cacmup  accupdlatiun  only  cccasaonally 
APPEARED  SPEClES-DEPtNOENl.  NO  RELATION  WAS  OBVIOUS  BETWEEN  TOTAL  RESIDUES  OF 
the  petal  anl  size  or  sex  lf  fish  lr  age  of  lake  trlot.  the  cadp.jup 

CONCENTRATIONS  OBSERVED  ARE  COPPAkABlt  TO  THOSE  CuPPONLT  PREStNl  IN  MANY  OlhER 
FOODS.; 

335  LUOeJG,  JAPES  P . ; 

HERRING  and  RANG-blLLtD  GLLl  POPULATIONS  OP  THE  GREAT  LAKES  1960-1965; 

(19661  U  OP  PI  GktRT  LARDS  RtS  DlvSlILN  PRLC  9Tm  CONf  GRLaT  LAKES  RES,  PbU-89} 
AVESi  POPULATION  0YNAP1CS;  LARlDAEi  POUD  ACQUISITION;  hEPROLUCT ION; 

I GR-C 9-1 9t t ;  GCODti;  GCuDtc ;  GC0LL3;  gllCca;  gccOcs;  GCOdlb; 

The  GULL  POPULAULRS  LF  The  Great  LARES  hAVE  iRCREASEL  ENLRPOUSLY  IN  The  last 
DECADE.  DURING  THIS  6-TR  SuxVtT,  ivtv-1965,  HERRING  GULLS  (LARUS  ARGEKTaTOS) 
1NCREAZE0  FRCP  29, LUC  TO  93, Out  BkcEDIKG  PAIRS  IN  LAKES  HURCN  AND  MICHIGAN,  AND 
RING-BILLED  GULLS  UARUs  OkLA.AAtNsiS )  INCRtASED  PROP  E?,OCL  TO  99.C0C  BREEDING 
PAIRS.  APPARENTLY  hcrrIRG  GutLS  Or  LAKES  nURuR  AND  MICHIGAN  HAVE  FFODuCtO  THE 
B1RFS  eHICH  ARE  NESTING  ThcRt  UN  1  He  1 R  u*N,  BUT  RING-BILLED  GULLS  HAVE,  IN 
AOCITICR  To  RAISING  PORE  GULkS  IN  1  HE  LAKtS  HURON  AND  MICHIGAN  COLONIES, 
RECRUITED  MANY  ADUll  WuLLS  PRuN  LAKE  ORTaR.C.  The  LAKt  ONTARIO  RING-BILL 
POPULATION  EXceEOS  100, COG  BREEDING  PAIRS.  BOTH  OF  THESE  POPULATIONS  FIT  PODEIS 
WHICH  HAVE  A  1C  OR  111  ANNUAL  ADulT  POrTALITY  AND  6C  1C  7C*  LOSS  CF  FLEDGLINGS 


PR1CR  U  FIRST  BRtEDlhb.  SiMLAK  fvauuu  GNDWlh  »AS  NOTED  IK  THE  CASPIAN  HR* 
(MYDRGPUGNi  uASF  1 A )  •  AucWlVLS  IbLGSA  P i t uDGhAR ENGUS )  HAOt  CP  50  1C  BtA  Of  ThtSE 
e  1 K  L  S  *  DIETS  WHllfc  RtSlOtM  OK  (.AKtS  HtF.uk  AKL  P.IChIGAN.  APPARENTLY  THIS  NtW 
FOOl  RESOURCE  HAS  PROVlOEU  Iht  (.OILS  WITH  HOKE  fOGO  WHEN  NEEDED  TL  RAISE  YOUNG 
AKD  THUS  ONt  t  w MNN t  0  THESE  POPULATIONS*  GKLwIP.  FACTORS  THREATENING  ThtSfc 
GRO.JN'C-  GULL  POPULATIONS  lNCLDCE  A  SHORTAGE  Of  KfcSTJKt  SPACt.  PESTICIDES  IK  THE 
FCCO  CHAIN  (PARTICULARLY  IK  LAKE  MCHlbAK).  AKD  oOTULISH.  INCREASING  COLL 
PCPUl AT 10KS  St LK  10  bt  PROVIDING.  WITH  KG  INCREASE  IK  DEATH  RATE.  NANY  NONE  GULL 
CARCASSES  OK  ThE  BtAtHES.  CLtARLY*  ThE  GLLL  DIEOFFS  ARE  MUCH  MORE  COUPLE*  THAN 
OblNt  1 L  A  SlKblt  tALSt.  EOT  til SH  •  AS  YET.  ThtSE  DIEOFFS.  HAVE  HAD  LITTLE  EFFECT 
OK  THE  POPULATIONS; 

336  LYHAN.  EVELYN;  COLE  KAN.  BAbETTt  8; 

sort  ASPECTS  OF  Iht  ECOLOGY  OF  ORLEANS  COUNTY.  NEW  YORK} 

(19711  PROC  ROCHESTER  ACADEMY  OF  SCiEKCE.  12 ( 2 M 16C-232 } 
skygphvia;  physiography;  plants,  yei-eiauon;  distribution; 

RAS-iE-2;  GCC0E5G9) 

337  HACCLFNNAN,  PAUL} 

SAKE  CLL  CRLSSP1RE  IN  BATTLE  OF  THE  ICE  BULK; 

(1979)  1  Ht  BUFFALO  NEWS.  PARCH  25.  1979.  FF  } 

ICE;  ICC  CONTROL}  1JC}  FOBLIC  PART  1 C 1 F AT  ION} 

790l ;  GC00E9G5 }  GCODt SALTS) 

338  HACOCNALC.  H.  BARRIE) 

REPORT  Cn  1PYGL  INTBRCOHPaRISON  STUDY; 

(19721  IFYGl  r  NC  A,  PPlt-Ec) 

IFYC-i;  fit  T hod s i  Canada;  measurement)  Ipy-b*.; 

G0CCE5; 

339  HACHULLAN.  RALPH; 

GR  i A  T  LAktS  RtCRifcl ION) 

(19C6I  M  NAItPAL  RESOUNCtS  COUNCU.  i  1 T H  ANNUAL  CONFERENCE.  PP34-39) 

LANES;  REuRlAUtN;  LAND  USE; 

Ml-NRC-Cll)  GcOCfel)  GCG0E2)  GC0DE3;  GCODts;  GCODES;  GCODtt) 

340  KARr,  HE  P  f  AN ;  GECNpY.  kICHARD  1.) 

NASA  GFtAI  LANES  REGIONAL  EARTH  OBSERVATION  PROGRAM 
(19721  EROC  aST  FEOtRAL  CtNF  OK  THE  GREAT  LAKES.  PP225-295) 

NASA;  ts;  kEGULaIuRT  agenly;  REP,uU  sensing;  in;  CURRENTS;  PROGRAMS) 
US-FCS-F197*;;  GCUDfct;  GC0CE7; 

341  KARkEltC.  SaF.ulL  j.; 

PLANnIlMC  RlUEEnA  AKD  LNUaTACLA  UF  Trt  LAKE  ONTARIO  INShOFc  REGION} 

(1973)  US  ctA  1ST  ANNUAL  REPuRTa  OF  THE  EPA  IPYGL  PROJECTS.  PP191-2C6) 
IOCFLANRYun;  RCTIpEKA)  LRtSTACtA)  POpCLAT ION  DYNAMOS;  SPECIES  DIVERSITY; 
BICPASS; 

LS-EPA-ett/3-73-C21}  GCGUtSCE;  GCCDE5CS;  6C0DE5D2;  GC00E505; 

343  marled.  Raymond  l; 

SUHHAFY  REPORT; 

(1972)  ST  LA wRENCt “EASTERN  OHlAR.O  CUPP1SS10N  SHORELINE  STUDY  TECHNICAL  REPORT. 
19P) 

COASTAL  TONE ;  PHYSILGRwPHY)  GEUHOwrHOLCGYl  SOU)  RUNOFF  DRAINAGE)  VEGETATION) 
RtCFtAllCN}  HtSluRt;  nab;  ENGlNEtRlKG)  AtSlHEliCS)  HAPS)  WATER  SUPPLY)  LAND  USE) 
SlE-STt;  GCODESUL;  GCOOESDS)  GC0DL7; 

DURING  Thl  Sum  I  R  OP  1972  Yhi  SlATc  UKIVtRSITY  OF  NEW  YORK  STaTE  COLLEGE  OF 
ENVIFONPf NTAL  SC  1 c NC E  ANL  FORESTRY  CONCOCTED  A  STUDY  OF  ThE  NATURAL  RESOURCES  IN 
A  1  PILE  SHCKtLlNE  STRIP  EAT ENDING  Thl  ENTUc  REACH  OF  THE  SI  LAWRENCE  AND 
EAST  Can  land  OKTaRU  CONTAINED  IN  ST  LAwRENCE  AND  JEFFERSON  COUNTIES. 

THE  PURFOSE  OF  THE 

STUDY  wiS  TC  PwC V 1 Ot  NATURAL  RtSOURCE  DAT)  ANL  1NF3RHAT10N.  7  TECHNICAL  REPORTS 
WITH  HA  F  S  AND  A  SchMARY  REP0R1  ARE  lNLLUDLO  IN  ORDER  TO  PRESENT  DETAILED  DATA 

and  information  po*  the  st  lawrence-eastenp  Ontario  area  as  it  applies  tc 


PhYSluGRA  phY  i  GEoLUGY  AM)  SOILS)  GAltR)  NATUa.nL  VlGE  T  ATION )  WILDLIFE)  PlSHLKltS) 
AND  RECRpAliON.  UsINu  1  nfc  RtSoORCt  DAT  A  uAThLnLD  Dt V t LUPPENT Al  SUITABILITY  GAS 
Al  SC  INVLSI1GAUL  gITH  SPtLIAL  REFERENCE  1C  ENVIRONMENTAL  IMPACT.  THt  REPORT 
POINTS  Cl'l  1  Ht  VALUE  OF  tht  NAIUKai  MSuOKlti  10  1  ME  AREA  AND*  FURTHERMORE# 
PROVIDES  A  PPCOCCUVITY  RATING  Fuk  PlShtkUS  AM>  RlLDLIFE  HABITAT  ANO  NATURAE 
VEGC1AT10N.  A  SUMMARY  HAP  SYNTHESIZING  AVAILABLE  NATURAL  RESOURCES  INF  Ok  NATION 
GAS  PREPARED  AND  kEPRtSENTS  A  SHORELINE  PLANNING  GUIDE  FOR  THE  ST 
LAkRENCE-EASTfcRN  ONTARIl  AREA } 

343  NARSHALLa  JAtN  S.)  gALLER#  BARBARA  J.)  YauLCHI#  ELSA  N.) 

PLU1 ONION  IN  THE  LAORfcMlAN  GREAT  lArESi  FOOD-CHAIN  RELATIONSHIPS} 

( 1971 1  IMkkNAT  ASSOC  UP  THEORETICAL  AND  APPLIED  LINHOLObY  PROC  CONGRESS  IN 
CANADA  I  IV,  FPB23-3E6} 

PLUTONIUM)  POLO  gEES)  PISH)  aCCUNCLAT  1LN)  610ACCUPOLATION)  PHYTOPLANKTON) 
ZCOPlANKTLn;  BENTHOS) 

1 TL-C-1 97w-H )  GCODEa)  GC0CE2)  GCCUE3)  6C0DE4)  GC00E5)  GCC0E6 j 

344  MARSHALL#  n  tRK) 

A  BIBLIOGRAPHY  OP  The  LANt  TROUT#  SALVLLINLS  NANAYCOSH  (GALBAUN)a  197C-77) 

(1976)  CAN  P1SHER1ES  AND  NARINE  StRVICt  TECHNICAL  REPORT  (99a  IlO 
BIBLIOGRAPHY)  PISH)  SalVELINUS  NAMAYCLSH) 

CAN-FE-FMS-TR799 J  GCOObt) 

THIS  9 1 E l ) uGR AN P Y  CONSISTS  OP  REPkKthCLS  LISTLD  IN  ALPHAdETICAL  ORDER  BY  AUTHOR. 
A  SUBJECT  INDEX  IS  PROVIDED.  SOht  NE«  PUBLICATIONS  DESCRIBING  THE  FRESHGATER 
FISHES  OP  AREAS  IN  NORTH  APtRlLA  ARE  ALSO  LISTED! 

345  MAX.tLL#  GELrGc  R • a  II)  SPITHa  GERALD  A.) 

BIRDS  CP  The  ST.  LAGRENCE  aIVER) 

(1977)  CHS#  JANES  G.#  E0.»  PRELIMINARY  RtfLRTi  BIOLOGICAL  CHARACTERISTICS  OF 
THE  SI.  LAhRENCE  RlVeR#  SOC  eNVaROnneMAl  SCUNCtANUS  FOnESTRY#  PP1A1-1lS) 

AVfS;  COMMUNITY  STRUCTURE)  SPEClcS  UlVtksllY) 

NY-US-PP-St)  GCoOE 7  a 

346  PAxwtLl#  uEOaGL  R.)  SMTHa  GcKALO  A.)  kOTaa  PATRICIA  A.)  CARRuLAN#  ThONAS  L.) 
PRELIMINARY  oIkU  AND  ASSUClATcD  V  t  u  1 1  A 1 1  LNA  L  STUDIES  PGR  NAVIGATION  SEASON 
EXTENSION  ON  The  ST.  LA.RtNCfc  RivtR) 

( J  97 1 )  NY  SONY  CSglGL  K  a  C  t  CrcEN  EIlLLGICAL  P.ElD  STATION  BULLETIN  V.  3#  UtP) 
AVES)  PLANTS)  MIGRATION)  REPRODUCTION)  HabIIAT) 

NY-UCS-6I9?fc j  GOODES)  6CODE7; 

347  HCCXRTYa  JAKES)  JAaORSKIa  NUKbIRT  A.) 

ANCILLARY  RISLAkCH  AL11V1TIES  OP  t»A) 

11971)  P)uC  1ST  PLURAL  CONP  ON  TPt  GREAT  LARESa  PP95-102J 
EPA)  US)  REGULATORY  AGENCY)  RESioRCP)  PRCunAPS) 

CS-FCS-P1972)  GCCDtB, 

THE  cs  EPA  CONDUCTS  Rc  St  ARCH  THROUGH  IIS  R  NATIONAL  ENV1 KCNP  EM  AL  RESEARCH 
CENTERS  AND  THEIR  ASSOCIATED  LABOkAlOkllS  IN  A  GENERAL  AREAS!  (I)  ECOLOGY#  « 2 1 
POLLUTION  CLMRCl  TiChnLLOGY#  (3)  HEAlTn  bppECTSa  AND  (A)  PCM  TOR  1NG.  THE  NAjOR 
ENPHASIS  OP  This  PAPER  iUL  be  On  THt  iCOLOgICAL  research  prcgrah.  budget  and 
STAFF  RESOURCES  FOR  THt  GnlAT  LANeS  PORTION  ARE  PRORATED  FRCP.  TOTAL  EFFORT.) 

348  PCCP1PP0N#  HUGH  k.) 

THE  RUhTrODUCUCH  OP  ATLANTIC  SACPON  IHTu  TRIBUTARY  STREAKS  oF  LAKE  ONTARIO) 
(19A6 )  TRANSACTIONS  Af.tKlc  An  PISntRIES  SCCUTY.  VOL.  7b.  PFS2E-132) 

SALPC  S  alar )  PISH  STOCKING)  iNTkODlCT IONS }  SURVIVAL)  RIVERS)  PISH) 

2SBC)  GCCOtS ) 

EXPERIPEKlAL  PLANTINGS  OP  ATLANTIC  SAlPUN  (SALPC  S ALAR  I  PkY  GERE  HADE  IN  DOFFlP 
CRttk#  CNIAPIC  COUNTY#  EACH  YEAR  PNOP  lUG  TO  IVGc.  PROP  19AS  TO  19«7  A  LARGE 
PART  OF  THE  CREEn  .AS  PLANTED'  UNIPOkPlY  AT  A  DENSITY  CP  ONE  FRY  PER  YARD# 
RtC-APOlESS  OP  LOCAL  STREAN  CONDITIONS.  EACH  OP  THESE  UNIFORM  PLANTINGS  «AS 
PCUGaED  BY  A  STUDY  OP  Tht  SORVIvAL  ANu  DISiRlBuUON  OP  THt  SALMON  DURING  LIFE 
IN  The  CPEEN.  POPULATIONS  wtKt  ESTIMATED  BY  1HL  USE  OF  A  ONE-PAN  HAND  SEINE. 
EACH  DP  THE  THREE  OMPunM  PLANTINGS  REjLLUD  in  the  sane  pattern  cf  survival 
ovf)  the  staeap.  syshh  and  shoaED  the  conparative  suitability  of  various  stream 


TYPES  FCf  kUUM  SllkU.  GNSkClMLNTEt  GRAVELLY  RIFFLES  hERi  FOUND  TC  BE 
NtCfSSARY  H«  A  FUn  SUrvIVAi  OF  Nt»0)  PLANTtD  FRY.  SObSLOOENT  SURVIVAL  1b  THE 
S  N  v.  L  1  SUCt  IN  ARtAk  NO)  C  HAN  AC  1 EK 1  2 t 1  IT  ItIHAL  SUMMER  TEMPERATURES  NAS  LARGELY 
DtPtNOLNI  ON  SUITABLE  HABITATS  1u  ACOLMNuDaTe  Iht  FISH  AS  1KT  BECOME  LARGER. 
CAPTURE  OF  SM.ULT1  DURING  lht  SFRING  C(  1946  ShCgED  THAI  AT  LEAST  2  PERCENT  OF 
iH)  FAY  flan)  eD  IN  1946  REACHED  LANt  L  NT  AN  1 0  IN  194b.  FA  ON  THE  STUDY  OF  THE 
SURVIVAL  of  SALMON  it  HUS)  bt  CONCLUDLU  lHA)  A  NUMBER  OF  SECTIONS  OF  DUFF1N 
CREEK.  ARC  SOllAbLt  FUR  lht  REARING  OF  SALMON  10  THE  SHbll  STAGE.  THE  FATE  OF  THE 
SAL  NON  REACHING  LANE  ONTARIO  HAS  YET  U  AE  DETERMINED.) 

349  MCFACOEN.  JANES  T.)  ARMSTRONG.  JOHN  N.i 

A  MULTIDISCIPLINARY  UNIVERSITY  PRLGkAM  IN  NAklNE  SCIENCES  AND  ENGINEERING  FOR 
ThE  GREAT  LAKES) 

(1970)  FRuC.  13TH  CONE.  GREAT  LAKES  RES.  23FF) 

EDUCATION)  LNblNLERANb) 

193:;  GCCDct ) 

350  MCNAUGHT#  DONALD  C.)  BUZZARD.  NARLLNE) 

CHANGES  In  ZgCPLANATON  FOFUl AT iuNS  IN  LANt  CN1AR10  (1939-19721) 

(1973)  PRLC  ltlH  CONF  GREAT  LAKES  RES.  F76-E6) 

ICOPLANnTOn)  LYCLOFS)  A0SN1NA)  ABUNDANCE)  COASTAL  ZONE)  CRUSTACEA)  CLADbCRRA) 
CALANU1DA)  CYCLCRCIOA )  MATHeMAUCAL  NLDtLS ) 

1 GR-C1 6-1 973 )  GCuLtS ) 

SINCt  19(6  THE  CRUSTACEAN  LlNNOPL anKTU  OF  LAKE  ONTARIO  HAS  SEEN  DOMINATED  IN 
JOLT  BY  CYCluPS  BaCUSPaCaIuS  ANU  BUSFINa  lONGIROSTRIS.  AFFaRcNTLY  IN  193V 
CAFHMA  SHF.  ANC  ulAPlOM.US  Sff.  »tRl  RttAl a  VtLY  MORE  ABUNDANT  AT  THE  SAME  TIMk. 
GENERALLY  SUHNtN  STANDING  CROfS  OF  IClPLaNNICN  IN  Tnt  INSHORE  bAIERS  («S0  M)  DO 
NOT  SHw.  S 1 GN A F 1 L AM  IHUniASL  FROM  1939  lu  19TE  AT  ThL  SAME  TIME.  THE 
COMPOSITION  UF  ThESL  COMFiUNl  T 1  kS  HAS  SHIFT  tO  F  RuF  COPlhANCt  6Y  THE  CVCLLP01DS 
AFU  CALANulLS  (610  TU  Tht  CUADCUkRANS  (4E-64*).  CChCUhl  I  AML  Y.  NlMEROUS  Nkh 
SPEC  1  c  ?  H.VL  FEIN  RlCOnLcD.  The  MUST  RECtNl  BEING  DIAFTlMUS  aSHLANDI  in  1972. 

T  WC  AlDllluNAL  TRtNDs  ARE  EVlOENl  SaNUl  .9eb.  THE  SrkClES  C1VE«51TY  HAS 
lNUEtAStD  IN  THE  INSHOKt  raIEnS  FnuF  a. 77  10  2.9k.  DUE  To  INCREASES  IN  THE 
CVEF.nCSS  CUP.FUNLM.  AT  1  HE  SAME  Tint.  iHtik  IntURk  TiCAL  CARRYING  CAPACITY  FOR 
ZOOPLANKTON  HAS  ALSO  1NCRL ASkO) 

351  MCNAUGHT.  ULnAlO  U.)  buZZARO.  MARikNE) 

Z0UPUNK1UN  FRCCUClAON  IN  UAnE  ONTARIO  AS  1 NFLOENCLC  bY  ENV  IRgNMENTAL 
REPTORPaYaUI.S) 

(1973)  US  E  F  A  1ST  ANNUAL  REPORTS  OF  THt  E  F  A  1 F  Y  GL  PROJECTS  ECOLOGICAL  RESEARCH 
SERlfS.  FP2S-51) 

ZOOPLANKTON,  PROGRAMS)  G A T fc R  OOAUITY)  1FYGL )  FRIMARY  FFODOC 1 1 V1T V )  POPULATION 
DYNAUCS)  SPEC  1 f  S  DIVERSITY)  DEPTH)  A6UNDANCE  )  COMMUNITY  STRUCTURE) 

US-f FA-eeU/3-73-Lii)  GCUbtS j 

352  MCNAUGHT »  DONAlD  C.)  cENLLN.  MARK  •.) 

THE  EFFECTS  OF  Tht R MAt  EFFLUENTS  UPON  SECONDARY  PRODUCT ION) 

(1972)  Vt  R  H  INTERNRl  VeAeIN  LaMNOL  15 (1 ) I2U4-212 ) 

ALGAE)  FFYTL) tAHF TuN)  ZLgPlANKTCN)  THERMAL )  kF  FLUENT  S )  DISCHARGE  FLO')  FOOD 
»F  6S )  PRIMARY  FRUuUCT 1V1 1 Y)  TEMFcRATuRE) 

1U-c:971-f;)  GLOUkSLS) 

353  MCNAUGH1.  OgNALD  C.)  GlUV ANNANGkLU.  OAMtL) 

FLANkYCMU  LnLSTACRA  Of  The  lane  UNTARaU  INSHORE  REGION) 

(1973)  US  ERA  1ST  ANNUAL  AcRgaTS  OF  THE  tPA  IFYGU  PROJECTS.  PP207-216) 
CRUSTACEA)  ZCOPIANNTON)  SPECIES  DIVERSITY)  POPULATION  DYNAMICS)  COMMUNITY 
STRUCTURE)  MATHEMATICAL  MuDElS) 

GCCD1SC2)  GCOOL5L3 )  oCODESli)  GCOUtiOS)  US-t PA-66C /3-73-U21 I 

354  P( GE R 1  A N«  EDMOND)  FkNTLAND.  RALPH  L.) 

SIMULATION  Of  GREAT  LAneS  8AS1N  NAUR  SUPPLIES) 

(19661  CORPS  uF  ENG1N1 k RS .  Ml  SC EU U RNEgOS  FAFtR  6F-2.  REPRINTED  FROM  bAleR 
REStOKCtS  ki SEARCH.  VLL.  4.  NO.  1.  PR.  11-17) 

GATER  SUPPLY)  HAlHtMAliCAL  MOOfcLS)  SIMULATION) 


US-CE-E-MP6E-2I  GC0DE6! 

t he  basic  ccncem  cmme  in  the  sikliaticn  siuoy  is  tc  evacuate  sumucuu 

INC  RECLPDEL  SuPk  l 1  kS  It  1SU.AU  let  ltL  CUMPuNEnTS  ASSUMED  Tu  CONSTITUTE  THE 
BASIN  WATER  iCFPlYi  Ul  THAT  PORTION  Lt  iHt  SUPPLY  THAT  IS  CONSIDERED  RANDOM* 

Ok  INC  TC  CHANGE  I  NT  ENACT  1  OH  OF  UNPNkClCTAbU  METEOROLOGICAL  ELEMENTS*  Aht  121 
THAT  POMIuN  OP  Tht  SOPkLY  THAT  IS  lHfc  klSUlT  OF  THfc  FkFSISTENCk  DOE  TO  NATURAL 
STORAGE  IN  The  LAKES*  SOal*  BEOkOCK*  AND  SNO.  OVER  THE  ONA1NAGE  BASIN.  IN  THIS 
STUDY*  COnSxDERAT ION  -AS  ALSc  GIVEN  TO  The  RELATIONSHIP  BETWEEN  SLPPLUS  IN 
HE  1  GHbOP  INC-  b AS  1  NS .  T  tn.it  FACTORS  wkRk  OJkt  TC  FORMULATE  MATHE HAT1CAL  MODELS  FOR 
SIHCCATION  CF  SUPPLIES  TO  ALL  OF  THE  C-REAl  LAKES  S  lf.UL  T  ANEOLSL  Y .  EXTENSIVE 
STATISTICAL  TESTS  HAVE  BEEN  USED  TO  ENSURE  THAT  ThE  STATISTICAL  PARAMETERS  AND 
THE  TINE  SeaIES  CHARACTERISTICS  OF  THE  SIMULATED  DATA  RESEHBLt  THCSE  OF  THE 
RECORDED  DATA; 

355  MEREDITH*  DALE  D.i 

MODELING  OF  THE  GREA1  LAKES  »AUF  SYSTEM! 

(1969)  JTH  annual  AMfkiCAN  aaTEr  RESOURCES  CONFERENCE.  lbFPj 
MATHEMATICAL  F.CDtLS  i  HYDROLOGY i 

1767  J  C-CCDcl;  GcLDE2;  GCUUE3)  GCCUt9;  GCuDtSi  GCUDEtJ 

356  MERCCITh.  DaLl  D.>  EwlNG*  BEN  B.) 

SYSTEMS  ArFACACH  Tu  ThE  EVALUATION  OF  bcNEFITS  FROM  IMPROVE  D  GREAT  LAKES  NAUR 
cuality; 

U9cC)  FRlIC.  1 E  T  H  CONF.  GREAT  LAKES  RtS.  PPt93-B7L! 

watf.  cuality;  reckeaticn;  commercial  fisheries;  water  sofply;  mathematical 
MCOllS! 

17i t;  CCCCE6} 

A  SYSTttS  At  FaCaCh  TC  ThE  EVALUATION  CF  bERtF ITS  THAT  WOULD  ACCRUE  DUE  TO  AN 
JM  pPOvt  PENT  IN  the  CiCAlITy  OF  Tnt  »AUR  IN  1h»  GktAl  lARES  IS  OUTLINED.  ThE 
BASK  APPROACH  Fuk  ANALYSIS  OF  MUNICIPAL  ANu  InOLSIFIAl  wATLk  SUFFLY* 
atcn  tULnn  USE*  AND  COMMERCIAL  kiSk-JMG  jNVllVeS  FOLLOWING  A  ChANGc  IN  WAlEk 
uualITy  T  kwLuGh  A  S t UUEnCE  ur  ai,T t KkEL A 1 1 L NSHI PS  TC  AkkiVk  AT  AN  ESTIMATE  uF 
AM  NLA*.  BcNkrlTS.  ThE  DlkkULLTlES  cNCCCNTEREC  IN  DETERMIN1NC  THE  bENEFITS  ARa 
DISCUSS.  D.  A  MAThEMATiLAL  MODEL  «kl(t  Can  bE  iulVtU  TO  DiUkHlNt  THE  BENEFITS 
FCk  a  Ct-ANOc.  IN  daTcF  wuALIlT  WHEN  The  EtVil  OF  aATER  UCAE11Y  BEFORE  AND  AFTER 
The  ImFFCVEMENT  IS  kNC.N  is  FRcStNT  ED  lN  THE  APPENDIX.  THE  MODEL  IS  APPLICABLE 
TC  AIL  USES; 

357  ME Yffcj,  C ACDwLLL  L.j 

THE  RClf  uk  THE  FECtkAC  GOVERNMcKT  IN  E NV 1 kCMMENT AC  IMPACT! 

1197* )  PRC'L  2ND  kEDEkAt  CONk  uN  The  GFtAT  LAKES*  PP12-15I 
EKVIRL'NMENT!  i  p  f  ACT  *  keuCC  AT  CkY  AGtNCYi  US* 

US-PCS-H975;  GCCCci;  GCDOt  2  >  GCUDcSJ  GCLCc9;  GCODtil  GCCDE6  J 
356  MI LDNFP*  WlCC.AM  F.i 

ASStSSMENl  uP  t FUSION  AND  SE 11  ME  NT  AT  I  OK  U  THE  U.  S.  POkTICM  OF  THE  GkkAT  LAKES 
BASIN! 

(1979)  IN*  l.c  mAnluLPEnT  PRUGRAMS*  RE  SE  AkC  H  AND  EFFECTS  OP  PRESENT  LAND  OSE 
ACTIVITIES  CM  w  A 1 1  k  dual  *  T  Y  OF  THE  GRcAT  LAKcS  VClLME  I*  tbPP) 
erosion;  sedimentation;  aCCUmulaTaUn;  measurement; 

1  JC-lw-tCC  •  l;  CCCLc  1 A  ;  GCuDt.fll;  GLL 1 1 1 b  ;  WCLCElCl;  GCODE1C2;  GCCOE1D3! 
GCODiiDw;  GCCCtlF;  GC JDt 1G3;  GCoDtlH;  GCCDl1k2;  GCUDE1K9J  GCCDE1 M2 i  6CUDE1M9 ; 
GCOC-1IN2;  GCCDE  ci  GCODE3A  >  GCCDcaBS;  GCODESBt;  GCODt 3C  i  GCCLESt  2  i  GCODE3F1 ! 
GCOEE3F2;  GC  CUE  9  A |  GCODt  9b ;  *>CCDE9D*  GCu0t9kl;  GCoOE9F2|  GCCDl9E9!  GCU0t9G2; 
6CCtt9G3;  GC CuE 9 C9  j  GC0LE9GI ;  GCODt  S  A  9 »  GCCDEtB2*  GCCDtiB9;  GC CDc SC2 !  GC CD ESC S! 
GCDDL503;  GCODESD9;  GCODESD5;  GCODEt ) 

389  MILLS*  CDaAkC  L.;  FORNEY*  JOHN  C.) 

PRIMARY  AND  SECONDARY  PRODUCTION  IN  Tht  ST.  LAWRENCE  RIVER  SYSTEM; 

(1977)  IN l  CELS*  J AMl  S  a.*  ED*  PmclMlNAkY  REPORT)  BIOLOGICAL  CHAR ACTLR1 ST  ICS  OP 
The  ST.  LAwkENCt  klvik,  sec  tNVIRINMENTAL  SCIENCE  ANC  FOktSlRY*  PP1-29 } 

FR1MAPY  FkCDUCT IVITY)  SuCCNDAkY  PRODUCTIVITY!  PHYTOPLANKTON;  PERIPHYTON! 

macrophytes;  eooflankTun;  benthuS;  accatic  Invertebrates;  water  duality ;  species 

UIvEFSIYy; 


NY-LS-PR-Sli  GCODt  7 ) 


MO  PTTCHEU,  HARCCl  D.i  ANuRli*  RObERT  F .  i 

BIROS  Lf  1  hi  MtUU  FfakUiF  RkGlCN  SCFFlEHtM) 

M97C)  tLFUU  SOC1E1Y  OF  NATURAL  SCIENCES  tUldlF  VOL  22*  SUPPLEPENl*  IGP) 
AVtS)  MlmtUlhj  DISTRIBUTION)  ABUNDANCE)  HABITAT  ; 

BUF-BSP  S-BGU-22S)  GCuUtbGj  GCCDtSAi)  GCGGlSAb)  GC0DltB2t  GC0DE5B9)  GC0DISC2) 

361  PONROF  COOK  TV  01  FART  NEN1  OF  PLANNING) 

PLNFGl  COUNTY  COASTAL  ZGNt  NANAGtPENl  FkuGNAN  PHASE  lit 
(1977)  PChRut  CCOK1V  OtPARThfNl  C'F  PLANNING*  507) 

LAND  USE)  01 VI IGF  NE  NT  PLANNING)  PUBLIC  PART ICIPaTIGN)  COASTAL  ZOKI t  HISTOhVI 
PAN)  FLCODSJ  RECREATION)  WA!ik  uUALltY) 

HC-F)  GCCDES.C2) 

UNDER  T  Ft  COASTAL  ZONE  HANAGE  P.tM  ACT  AS  AFEhDED*  THIS  DGCUPENT  FAS  PREPARED  FOR 
THE  Ntv  TDm  Ot  Pam  1  PENT  OF  STATE.  THIS  DOCOHEM  IS  THE  PHASE  11  REPORT  OF  THE 
PONS  Of  COcMY  COASTAL  ZONt  PANAGthEM  PKu&kAF..  THE  REF'OFT  INCLUDE!  RECCNPLnDLO 
COASTAL  BlUNuARIES*  FOaLIC  PARTICIPATION  RtrcRl *  HISTORY  OF  THE  COASTAL  IGbNS* 
INVENTORIES*  NCMNAT10N  of  GAELS*  AREAS  OF  LAND  AND  HATER  OSE  CONFLICTS* 

PklGFITY  uF  FtNHlSSlbLE  uSES  IN  RtSGURCt  AREAS  ANO  GAPCS.  GCALS  AND  POLICIES  AND 
RECCPNENDATlLNS  FOR  THE  COASTAL  ZONE  OF  F.GNRGE  COUNTY) 

362  PONTUlF,  Tjf.uIfY  j.;  SohZCGM*  biCllAr.  C.) 

0.  S.  GREAT  LAKES  SnCREC 1 Nt  tkCSICN  LOADING) 

(  I  IJt  FIGARO*  PFtli) 

SHORE;  EROSION)  CuASTAl  ZuNE i  NUTRIENTS)  noTrIENT  LOADING)  HEAVY  NETaCSI 
PHYSICAL  lhaRACTERLSTICs)  ANALYSIS)  FAT EK  OOAL1TV)  CAlCOcAT IONS) 

ChtPICAC  LOADING) 

IJC-ll)  C-CGUUAl)  GCcDc.B ;  OCoULIDa)  GCC0E1C3 )  GCDDllOAI  GCODrIF)  GC0DE1G3) 
GCLCEIH)  oCCOtiKE)  GcuUt aRN*  GC-cilHZ)  L-COOLaPA)  GCC0E1N2 )  GC0DE2 )  GCUIE3A) 
GCCOtiEZ)  GCtuEibi*  GCoLeSC)  GCoOcafA*  GCOGcitZ)  GCODlSFa)  GCODEBF2)  GCUDEIPi) 
GCGOt  3F  A  I  GCuGEaa;  gCuUEaB;  CCuOtAO)  OCCutAF*  GCOukAti)  OCODEAG2)  GC0UEAG3) 
GCOOEaga)  oC  Out  AOs )  cCUGktAG)  gCOOcSF*  *  GCCOEBBA)  GCOOEtCE)  GCODESCB)  GC00EBD3 ) 
GCGLtSGA)  oCLOEBLS)  GCl.CE  t ) 

363  PGG*  E»  EPhkliM) 

INTRLEOCTiGn; 

115251  M  STATE  CONSLNVA110N  UEFARTHENT.  A  FIGLOGiCAc  SUbVcY  OF  TNE  ERlt-NIAGARA 
SYSTEF.  Prv-lll 
FISH)  FISHERIES) 

NY-C1)  OCLDEA)  OCGUEaG;  0C0DtAt3)  GC COE SaA T 3 ; 

M4  POOR  t  >  R1CHARC  B.) 

A  NtAF-SHLRt  SuRVtY  CF  EASTERN  CAKE  CNTArIC  FART  1) 

(  I  OS  EFa  1ST  ANNOAC  REFORTS  OF  THE  kPR  1FYGC  PROJECTS*  PF172-18C! 

CHEF1STRY;  blUCGT)  NO  TR  i  EM  L  Lou  1  NO  )  ZGuFLANNTON;  PHYTOPLANKTON)  BENTHOS) 
SPECIES  GlVtFSITY)  AbONOANCE I  CLAOGCErA)  AcGAE )  CHCOROPHVTA)  PBC)  ACCUNULAT10N) 
PEST  1C  1  CtS )  ChlGFIKATEC  HYOKOCARbCN  PESTICIDES) 

US-EFA-ttl/ S-73-Caa)  GCuO ESu2)  GtCDEiCS)  GC0DESD3 )  GCOOESDt j  6C00ESD3TA) 

GC GDtiCATi ) 

366  HORTON.  PR  El  I.) 

EVAF’GRAIluN  PROP  LARGE  DEEP  CAKlS) 

( 1  9e  7 )  RAlEF  RESOURCES  RESerRCh.  VuL.  A.  NC .  a.  PF18W0C) 

CAKES;  EVAFORaTICR;  hYOauIGGYi  heat  BUDGET*  ENERGY)  RADIATION)  SOLAR  RADIATION) 
1967)  tCDUli)  GCOOES ) 

OtRIVPl  1NSCCAUUN  AND  bATck  bCOGEl  EVAPORATION  DATA  FOR  LAKE  SUPERIOR  AND  LAKE 
ONTARIO  ARE  ANALYZED  IN  TERRS  OF  BOTH  Int  REGIONAL  ANC  THE  bATER  SURFACE  ENERGY 
BALANCES.  The  RESULTS  INDICATE  that  the  seasonal  pattern  of  evaporation  is 
GOVERNED  bT  Hr  A 1  STu«AGl  CHANGES*  ANC  lHAT  THESE  CHANGES  ARE  CLOSELY  ASSOCIATED 
NT  If  AT  FlSFhER 1C  ENERGY  ERFuRl  FRGN  TFt  LAKE.  THIS  FINDING  PROVIDES  A  PHYSICAL 
BASIS  FCR  THE  SIHPLE  EPFIFICaC  Rt  LAT IONShI F  S  BETrEEN  PONT  HI Y  EVAPORATION  ANO 
1SIARC  TC  PAJNlANu  lEHPERATOKt  CIFFEAEM 1 AcS  THAT  ARE  Ot  V  ElCPtD  FRCP  THE  RATER 
BUDGtT  EVAPORATION  uaTE.  SUbSlARIlAL  AT KL SPHERIC  ENERGY  EAFCRl *  A  CONCONITANT  OF 


HEAl  STORAGE  CHANCES*  REDUCES  THE  ENERGY  AVAILABLE  FOR  t VAPCRRIION.  THEREFORE* 
EVARCRATION  PROP.  A  LARGE  DEEP  LAKE  IS  LlSS  THAN  THAT  FROM  A  LARGE  SHALlUB  LAKE 
ORDER  COMPARABLE  CLIMATIC  CONOIUCNS.  THE  ANALYSIS  ALSO  PROVIDES  SPECULATIVE 
REASONING  AND  EVIDENCE  TO  INDICATE  THAT  EVAPORATION  FkOM  A  LARGE  DEEP  LAKE  IS 
CLOSELY  RELATED  To  THE  RADIANT  HEAT  TRANSFER  TO  THE  SKY] 

see  MOYER*  CArL) 

HAKE  UR  CF  THE  GREAT  LANES; 

ElGtfc)  K1  NATURAL  RESOURCES  COUNCIL*  1ITH  ANNUAL  CONFERENCE.  PPfc-19) 

LAKES)  GEOLOGY)  PHYSIOGRAPHY)  DISSOLVED  SOLIDS)  TURIblOITY)  SILICA)  IRON) 
CALCIUM)  MAGNESIUM)  SUOlUM;  PDTaSSIUN;  CARBONATE)  BICARBONA1E)  SOLFATeS) 

NITRATE)  CHLORIDES)  CHEMICAL  OXYGEN  DEMAND)  TOTAL  SOLIDS)  BIOCHEMICAL  OXYGEN 
DEMAND) 

KI-NRC-C11)  GCOOEI)  6C0CEE;  GCODE3)  GCCDE9)  GCCOE5)  6C00E6) 

ser  noiLEY*  sakoel  c.; 

BENTHIC  CUHNON1 1 Y  RtSPONScS  1U  ENeRGY-Rei AT ct  EFFLUENTS  IN  THE  GREAT  LAKES) 
(197S)  PfcuC  2ND  FeL  CONN  LN  Tnt  GREAT  LAKES*  PPG3B-GG7) 

BENTHOS;  FDFLeAUCN  DYNAMICS)  community  structure; 

US-PCS-PIS7S;  gcodei;  gcodez >  gcodes;  glODEg;  gcodes;  cccoeb; 

see  hozley*  Samuel  c.; 

the  potential  for  mapping  bottom  fauna  in  the  great  lakes; 

(1976)  RLSENbl ACER*  UAVU  R.  AND  ANUREN  RUBERTSOn*  EDITORS*  GORKShOF  ON 
ENVIRONMENTAL  RAPPING  OP  I  HE  GREAT  LAKES*  1JC*  PlGT-lbD) 

mapping;  benthos;  chirondmioaE) 

1JC-RA7;  GCuDLI )  GCODES ; 
see  MUENSCHEF*  BALTER  C.) 

VEGF  TAT ILN  OF  The  Niagara  AiVck  AND  Tht  EASTERN  END  OF  LAnE  ERIE; 

E192W  NY  STATE  CONS  E  K  V  A 1  *  ul.  DEPARTMENT.  A  BULCGICAL  SURVEY  LF  THE  ER 1  e-Nl  AGAR  A 
SYSTEM.  PP169-197; 

claogphcpa;  FUTAPDGETON;  algae;  phytLPLankTun;  Plants; 
gcgdeg;  guuDEnES;  gcodEgu*  GLuDesagTS;  nt-ci; 

370  MULL*  MARTIN  k.; 

GREAT  LAKES  ENVIRONMENTAL  MDNITuKING  AND  PREDICTION  SERVICES  OF  THE  NATIONAL 
HEATHER  SERVICE) 

(1972)  PFOC  1ST  FECENAl  CDnF  UN  THE  GREAT  LAKES*  PP192-i9fc) 

MONITORING)  METEOROLOGY;  CLIMATIC  FACTORS*  FORECASTING)  REMOTE  SENSING) 
LS-FCS-P1G72)  GCODEI)  GCODEZ i  GCuDES)  GCOUEG;  GOODES ;  GCOOEfc; 

371  MULVANEY*  4.  NEll) 

CANADIAN  POLLLTlOh  COnTNOL  LA.  «  The.  GRlAT  LAKES! 

(1977)  BONNER*  PATRICIA  A.*  ED.*  ECLhOPIC  AND  LEGAL  ENFORCEMENT  MECHANISMS* 

PROC.  OF  A  GORKSHOF  HctO  IN  .INUSUR*  ONTARIO*  FEB.  21-22*  1977.  PP27S-27B) 
POLLUTION)  BATER;  REGULATION  )  LEGISLATION) 

1JC-RA-A-77-01)  GCC D t o ;  GCODEI;  GCoDEi;  GC00E3)  GCODEg;  6C0015) 

372  MUNABAR*  M0HKDD1N;  MUNABAR*  1FTEKNAR  F.) 

SOME  OBSERVATIONS  ON  THE  GkO.TH  uP  DIATOMS  IN  LAKE  ONTARIO  BlTH  EMPHASIS  CN 
MEIOSIPA  BlNDERANA  KUT2  DUR1NL  THERMAL  l*R  CONDITIONS) 

( 1975 )  ARCH.  HYDRDBILl.  VLL.  70.  NO.  G.  PPG9U-G99; 

BACIUARIDPHYCEAe;  MEeUSINa)  ALGAE)  GRdbTh)  TEMPERATURE)  PHDSPMORLS)  SILICATES) 
ABDNUANCE;  NUTRIENTS)  PRIMARY  PNOOuCTlVITV)  PHYTOPLANKTON)  CYANOPHYTA) 
CHLOROPHYLL  A)  BIOMASS)  CHLONOMHYTA) 

1BG3;  GCCDES) 

THE  DISTRIBUTION  OF  THE  DIATOM  P.eLuSIna  BlNDERANA  KUTZ*  A  SPECIES  OFTEN 
ASSOCIATED  kiln  EUlkOPHICAT ION*  .AS  INVESTIGATED  IN  LAKE  ONTARIO  DURING  1970  AND 
1972  IN  RELATION  1U  TEMPERATURE  STRUCTURE*  SOLUBLE  REACTIVE  PHOSPHORUS  AND 
SILICATE  DURING  SPRING  rhER  A  DISTINCT  THERMAL  BAR  HAS  tORMED.  MEL0S1RA 
BlNDERANA  SHOkED  A  MAR KtD  NEARShuRe  TO  OppShLrE  DECREASING  GRADIENT  AND  MAXIMUM 
DENSITIES  HERE  OBSERVED  IRSIDc  Ini  THERMAL  BAR.  ITS  ABUNDANCE  BAS  RELATED  TU 
NUTRIENTS  ANU  INDIA tC T LY  TO  TENPeRaTURe  HhlDH  CONTROLLED  The  CIRCULATION. 


EkCESSIVt  GRLfcTH  Of  M.  BINDERANA  OtPlETED  SILICATE  TC  EXTREMELY  LOG  LEVELS  IN 
THE  NEARShOkt  REGIONI 

373  PUPPHY#  RUStAN NE  } 

REGIONAL  NEC  At  Al  ION  FACILITIES  INVENTORY} 

U97SI  BLACK  RiVER-ST.  LAaRENuE  RtGlONAu  PLANNING  BOARD  TECHNICAL  SERIES  Rtf OR 1 
NUMBER  9,  5*P} 

RECREATION}  FACILITIES}  MANAGEMENT} 

B5RP-T?}  GCCOE5D*}  GCOOtSOi}  GCC0E7} 

THIS  REPORT  INVENTORIES  OtTOOGG  ktCRbATTON  FACILITIES  IN  THE  BLACK  RIVER-SI. 
LAURENCE  REGION.  OAlA  aAS  MANIPULATED  f ROM  THE  Ntk  YORK  STATE  OFFICE  Of  PARKS 
AND  RECREATION  "Ntk  YORK  STATE  CoTOUOR  AtCktATltN  RAC1L1T1ES  INVENTORY" 

(UNDATED)  AND  THE  JEER  EASON  COUNTY  DEPARTMENT  OF  PLANNING.  "OUTDOOR  RECREATION 
FACILITIES  INVENT CA Y"»  1973.  INCOAPOAATeO  into  this  report  are  summaries  of 
CERTAIN  ELEMENTS  tSSENTlAL  Tu  OUTOOOA  RECREATION  IN  THIS  REGION  INCLUDING 
OUTSTANDING  NATURAL  RESOURCES*  LAND*  CLIMATE*  RATER,  SOILS  AND  POPULATION} 

374  PURTHY*  C.  RAj} 

DISPERSION  CF  FUCaTABLES  IN  LAKE  CURRENTS} 

(1979)  1FYGL  B  NC  11,  PP23-27  UFYGL  PROJECT  69aM>} 

CURRENTS}  MEASUREMENT}  DISPERSAL}  CIRCULATION} 

IfY-JUi 

375  HU* THY,  C.  RAJ}  KULIENBERG,  G. }  kESl ERbERb,  H. }  MINERS*  KEN  C*} 

LARGE  SCALt  DIFFUSION  STUDIES} 

1 197V  J  1FYGL  B  NO  10*  PF22-99  (IFYGu  PROJECT  B9UM)} 

01 FFLSICn;  TUAbULENCE;  tPiLlMNlCN}  MESOLIHNION  j  HYP0L1MN10N*  MATHEMATICAL 
MODELS} 

IFY-BIfl  GCUDES } 

376  PUR1HY,  C.  RAj}  MINER  S*  NtN  C.l 

neanshofe  oiffuslun  studies; 

(19771  1FYGL  b  NO  21*  PF99-U<  UPYGk  PROJECT  B9kM } } 

0IEFUS1CN}  TURBULENCE}  MONITORING}  METHODS}  cwulPMENT}  DYE  PATTERNS} 

IFY-B21)  GCOOti} 

377  MYEA*  GLENN  E.} 

LAKE  CNTAklL  ATLASi  SURFACE  AAVcS} 

11977)  NY  SEA  GRANT  i hiT i T Ul t  N Y i SGF-OA-7 7-OD9 *  107P} 

RAVES}  LANE  LEVELS}  SEICHES}  MAThENATICAL  MODELS} 

US-CN-NY-0A-77-UL9}  GCODES} 

THE  SURFACE  nAVES  MONOGRAPH  PROVIDE J  AN  ANALYSIS  OP  GRAVITY  NAVES*  StlCHE*  mIKD 
TIDES,  ANC  LONG-TERM  VARIATIONS  IN  vAKE  LEVEL.  A  COMPUTERIZED  ANALYSIS  DETAILS 
THE  DYMAP1CS  OP  EACH  EFFECT.  SPECIFIC  SiORM  EFFECTS  ARE  ANALYZED  ANO  AN  EXAMPLE 
OF  HINDCASTING  OF  GlND  VELOCITY  V.  NAVE  HEIGHT  IS  EXPLAINED.  THIS  MONOGRAPH  NILE 
BE  USEFUL  FOR  LIMNOLOGY,  LAND  USE  PLANNING,  SHORE  EROSION  ANALYSIS*  AND  COASTAL 
MANAGEMENT} 

375  NAiFfA,  ihGfas  f.}  Thomas*  nelson  A.} 

DISTRIBUTION  of  MAURI BENTHiC  SPcCltS  IN  LARE  ONTARIO  IN  REIATXON  TO  SOURCES  OF 
POLLUTION  AML  SEDIMENT  PaRAMlTERS} 

(1976)  JOURNAL  OF  GREAT  LAKtS  RESEARCH*  VOL.  2*  NO.  1*  PP.  150-161} 

PHOSPHORUS;  CAKBLN}  NITROGEN}  TOTAL  CARBON}  TOTAL  NITROGEN}  KJELOAhL  MTROGtN) 
OLIGOChA(IA)  AMP  Ftl  POD  A }  POnTOPurEIAI  UMNOORUCSI  TOilPtX}  STYLC0R1LUS} 

POLL  01 1 CN }  SEDIMENT}  BENTHOS}  PaRUCUl  SIZE}  TOPOGRAPHY}  f 01 AMCTHR1X} 

CHIR CNOMID AE }  PELiCTPODA)  6ASTRCPDDA)  TROPHIC  LEVEL}  DISTRIBUTION} 

GCODES }  *792} 

BOTTCP  SAMPLES  "ERE  COLLECTED  IN  LAKE  ONTARIO  DORiNG  THE  INTERNATIONAL  FIELD 
TEAR  FOR  THE  GREAT  LANES  UFYGL I  IN  NOVEMBER  1972.  SAMPLES  GERE  CCLIECTEO  IN 
TRIPLICATE  AT  55  STATIONS  LOCATED  THROUGHOUT  THE  LAKE.  SAND  PREVAILED  AT  THE 
SHAllDk  AREAS  BUT  SILT  DOMINATED  THE  INI  ERF  EDI  Aik  AND  DECP-GATER  AREAS  •  TOTAL 
CARBON  AND  TCTal  NJELDAhu  NITROGEN  CONTENT  OF  THE  SEDIMENT  INCREASED  GlTH 
INCREASED  DLPTH*  BUT  NO  TREND  GAS  EVUENT  IN  THE  TCTAL  PHOSPHORUS  CONTENT. 
GliCCCMafUS  ANL  Tht  AMFHl POD  PChTgPLAEIA  AFfINIS  ACCOUNTED  FOR  92*  OF  ALL 


OAGAMSPS  CClLEClED.  T*u  FuRF.EK  GkuDF  DOMINATED  lnt  hUllCk  «ktt$  UHlLl  1*t 
LATTER  DOMIKAltU  IHt  INt  ERHEDlATi  ANO  UElP-hATEK  2QNES.  SI  YEODfcllOS  HfcklNGUNUS 
AND  L IMNQDkluUS  HOFFME 1ST EKI  hEKE  The  MOST  hi  DE IT  DISTRIBUTED  SPECIES*  BEING 
COLLECTEC  AT  SX  OF  THE  55  STATIONS.  SEVERAL  APPROACHES  GEPE  USED  TO  EVALUATE 
TROPHIC  CONDITIONS  IN  THE  LAKE  -  THE  INDICATOR  SPECIES  APPROACH*  THE 
0E160CHAETE-DENS1T1  INDEX*  A  MODIFIED  "GCOCMGHI-GHIUEY"  INDEX*  AND  THE 
■kINKHORST  l  L.  HOFFMEISTEki  INDEX.  The  INLICaTOR  SPECIES  APPROACH  PROVED  TO  BE 
THE  HOST  SENSITIVE  INDEX  BECAUSE  INCONSISTENCIES  AROSE  WHEN  OTHER  INDICES  HERE 
APPLIED.  The  HOST  OBVIOUSLY  EUTkCFHiC  AREAS  GERE  NEAR  THE  MOUTH  OR  The  NIAGARA 
RIVER  ANO  OFF  TORONTO.  THESE  AREAS  EIRE  CHAR AC T ER 1 ZtO  BY  HIGH  0LI60CHAETE 
DENSITIES  OONINATED  BT  ElTHtk  L.  HOFFHEISTERI  OR  T.  TUBIFEX.  HESOTRUPHlC 
CONDITIONS  GERE  EVIDENT  ALONG  THE  SOUTHERN  SHORELINE  PROP.  THE  HOuTh  OF  THE 
NIAGARA  RIVER  TO  ROCHESTER*  Nek  YORK.  ST  YIGDR I LUS  HE  RINGIANUS*  L.  HOFFHEISTERI* 

T.  TUBIFEX*  AND  F.  AFFINiS  HERE  SIGNIFICANTLY  RELATED  U  SOKE  OF  THE  MEASURED 
SEDIMENT  PARAMETERS  IN  EITHER  THE  INTERMEDIATE  OR  DkEP-GATEk  AREAS.) 

379  NALEVAJKC*  CZESLAhA) 

PHYTOPLANKTON  DISTRIBUTION  IN  LAKE  ONTARIO; 

(1967 1  INTERNATIONAL  ASSOCIATION  FOR  GkEAT  LAKES  RESEARCH.  FRCC  CCNF  ON  GREAT 
LAKES  RESEARCH.  PP63-69.) 

ALGAE)  CHR YSOPHYT A )  PHY  1  OF L ANKTON)  STEPHANODI SCUS )  MELOS1RA )  AST ERIONELL A i 
DISTRIBUTION) 

6629)  GCCCtt; 

IN  APRIL  1965  THE  PHYT  OPLaNNTON  OF  LAKE  ONTARIO  GlThlN  APPROXIMATELY  SIX  MILES 
OF  THE  SHuRE  DiFFEAtl  wGANTl TAT  t VEL  Y  AKL  ALSu  IN  SPECIES  COMPOSITION  FROM  MURE 
CENTRAL  AREAS  OF  THE  LANE.  IN  GENERAL*  ALGAE  WERE  TwG  OR  THREE  T1PES  AS  ABUNDANT 
CLCSE  TC  SHORE  GITh  SIEFhanOOISCUS  TENUIS  HOST.  ACCOUNTING  FOR  18-SIX  OF  TOTAL 
NUHBFRS*  FARTHER  OUT  IN  T Ht  LAKE  S T t F MANGO  1  SC L S  ACCOUNTED  FIR  ONLY  l.b  TO  lOt  OF 
THE  TOTAL  NUMBERS  OF  ALGAE  ANO  MELOSIFA  1SLAN01CA  0.  MULL  ANO  ASTERIQhEllA 
FORMOSA  HASS  WERE  THE  MlSI  PROMNENT  SFtUcS.  STEFHANCD1SCUS  INCREASES  RAPIDLY 
IN  THE  SPRING*  AND  THE  DEVELOPMENT  UF  THE  TmlKMAL  BAR  CONFINES  IT  TO  The  GARNER 
COASTAL  ZONE.  GRADUALLY  AD  THE  TntKMAt.  #»A  MuVtS  AWAY  FROF.  lHc  SHORE 
S1EPHAN0D1SCUS  SPREACS  TG  MORt  CENTRAL  ARtAS  OF  THE  LAKE)  HOWEVER  IT  NEVER 
BEACHES  CUH) ARABLE  NbMdcRS  THERE.  SiNU  THE  THERMAE  BAR  HAS  BEEN  REPORTED  TO 
IMPEDE  PUNUFF*  THE  AdUHOANCE  OF  SUFHANGOISCoS  Nay  BE  ATTRIBUTED  TO  ThE  HIGHER 
NUTRIENT  CJNCENTRAT 1UNS  IN  TnE  ClASTAl  ZONt .  THE  DISTRIBUTION  OF  MELOSIRA 
ISLAND JCA  alTH  HlfchtST  NuHbcRS  IN  The  ISLTHEkHAL  COLO  WATERS  ON  ThE  OFFSHORE 
SIDE  OF  THE  THERMAL  BAR  AND  LOw  NUMBERS  LN  THE  INSHORE  S10E  CAN  BE  EXPLAINED  BY 
THE  INCREASED  RATE  OF  SINKING  OF  1HE  OIATOF  DOE  TO  THE  DECREASED  TURBULENCE  ON 
THE  ESTABLISHMENT  OF  THERMAL  STRATIFICATION.) 

3S0  NaLEGAJkO*  CZESLAhA)  MARIN*  LEC) 

extracellular  production  in  relation  to  urcgTh  of  four  planktonic  algae  and  of 

PHYTOPLANKTON  POPULATIONS  FROM  LAKE  ONTARIO) 

11969)  can  w  BOTANY*  670*  P9C5-913) 

PHYTOPLANKTON)  ALGAE;  CHLOREELA )  AS  1 ER i CNE L E A )  MELOSIRA)  ST kPHANCOl SCUS)  GROhT rt) 
CULTURING)  PHYSIOLOGY) 

1S0CI  GC00E5) 

IN  A  SPECIES  OF  PLAnMONK  AlGAc  BOTH  CARBON  FIXATION  AND  EXCRETICN  ON  AN 
ASH-FREF  CRY  wElGnl  BASIS  1NCREASL  hlTP  RELATIVE  GROhT H  KATE  (K)  OF  THE  CULTURE 
MEASURED  IN  LOG  10  UNITS.  IN  NATURAL  FlFULATICNS  PERCENTAGE  EXCRETION  VALUES  ARE 
POSITIVELY  CORRELATED  GllM  K  VALUES*  HO. EVER*  ENVIRONMENTAL  FACTORS  HAY  BE  OF 
RELATIVELY  GREATER  IMPORTANCE  AND  DETERMINE  THE  EXTENT  OF  EXCRETION) 

381  NATIONAL  TRUST  FOR  HISTORIC  PRE SE RV AT 1CN) 

MEMBER  ORGANIZATIONS  AND  ThfeiR  hiSTDkIC  PAUPERIZES) 

(19761  NATIONAL  TRUST  FOR  HISTORIC  FKtS ER VA Ti ON) 

HISTORY)  PROPERTIES)  MAR)  DIRECTORY)  US) 

BUTLER) 

332  NEIL*  JOHN  H.)  OhEN*  GLENN  E.) 

DISTRIBUTION*  ENVIRONMENTAL  KEGOiREMENTS  ANO  SIGNIFICANT  OF  CLAOCPHCRA  IN  THE 
GREAT  LAKES) 

(1969 1  L  OF  Ml  GREAT  LAKES  RES  DIVISION  PROC  ?1H  COMF  GREAT  LAKES  RES*  PUS-121) 


CIADCPMCRa)  PAIMaRY  PRODUCTIVITY!  AEGAt)  CISIRIBUTIGN;  GRGaTM)  HABITAT |  NOIkltN! 
UPTAKE I  PhOSPhOkUO  COM  KOI i 

1GR-C7-I960  GCCGE2)  GCODE3)  GCGGfcO  GCCOtS)  GCODE6) 

EXCESSIVE  GROrThS  OP  ClADUPHORA  SP.  ALUG  CERT AIK  SECTIONS  Cf  ThE  GREAT  LARES 

shoreline  create  serious  nuisance  conutions  khich  affect  the  use  op  eater  pur 

RECREATIONAL*  INOUSTKTAL  AND  MUNICIPAL  PURPOSES*  INFORMATION  ON  THE  ECOLOGY  OP 
THIS  ALGAE  GAS  COLLECTED  AS  PART  OP  A  STUDY  DIRECTED  TOWARDS  ThE  DEVELOPMENT  OP 
CONTROL  MEASURES.  THE  PRESeME  OP  CLAOlPrtUfcA  SP.  IS  DEPENDENT  ON  A  SUITABLE 
SUBSTRATE  POP  ATTACHMENT*  RAT t*  MOVRRE.RY.  ADECOATE  LIGHT*  AND  NUTRIENTS  IN 
EXCESS  CP  THOSE  NORMALLY  AVAILABLE  IK  THE  ftAHRS  OP  THE  UPPER  GRERl  LAKES.  LAKES 
ONTARIO  AND  ERIE  NAVE  SOPPICUNT  INHERENT  PEMllITY  TO  SOPPOM  MARGINAL  GROOMS* 
BUT  NHERI  LOCAL  NUTRIENT  SOURCES  ARE  AVAILABLE*  PRODUCTION  INCREASES.  PHOSPHORUS 
APPLIED  TO  A  IULATIGN  PROVIDING  SUITABLE  PHYSICAL  CONDITIONS  BUT  DEVOID  OP 
CLADOPHORA  SP.  RESOkTEU  IN  THc  ESTABLISHMENT  OP  A  SUABLE  AREA  Of  GROklH.  THE 
RESULTS  OP  ATTENPTS  AT  CONTROL  ARE  ALSO  DISCUSSED! 

983  NELSON*  GAYLORD ! 

AMERICA'S  GRt  AT  LAKtS  PROGRAM*  Tht  EUR  EAULRAT 1C  MESS  IN  THE  O.S.I 

(1977)  BONNER*  PATRICIA  A.«  ED.*  ECOKuMlC  AND  LEGAL  ENFORCEMENT  MECHANISMS* 

PROC.  Of  A  kORKSHOP  HELD  llS  hlNDSOR*  ONTARIO*  PER. 21-22*  1977.  PPI37-146) 

RATER  COALITY)  POLLUTION)  PC»i  LEGISLATION!  PHOSPHORUS!  ECONOMICS! 

1 JC-RA-R-77-Ol)  GC0DE6!  GCOOLli  GCOCL2!  GCtCESI  GC0DE9)  GCOLES) 

984  NY  CONSERVATION  DEPT! 

A  BIOLOGICAL  SURVEY  OP  THE  LAKE  ONTARIO  WATERSHED) 

(J9AC)  NY  CONSERVATION  DEPT  SUPPLEMENTAL  TO  29TH  ANNUAL  REP0RT*1«39*  ZB1P  ♦  11 
HAPS! 

FISHERIES!  PISH  STbCNlNGl  FISH)  PlANTS)  CHEMICAL  COMPOSITION)  DISEASES) 
PARASITES; 

NY— C A !  GCUDtSAA)  GCOCES62!  GCODESBR )  GC00E5C2)  GCUCESC5)  GCCDESDx!  GCODESOS) 

989  NY  CONSER vAT ION  GEPI) 

A  BIOLCGILAL  SURELY  UP  THE  OerEGATChU  A HD  BLACK  RIVER  SYSTEMS! 

(1932)  NY  CONSERVATION  OEPT  SUPPLEMENTAL  TO  21ST  ANNUAL  REPORT*  PF2G9) 

BIOLOGY!  PHYTOPIANMON!  IuuPL ANkT ON)  USh)  ABUNDANCE)  PREDATION!  PARASITES) 
CHEMICAL  COMPOSITION)  LAKES)  RIVERS) 

NY-C3!  GCuOt  SD9T1 !  GCODE7; 

988  NY  CONSERVATION  OtPl ) 

A  BIOLOGICAL  SURVEY  OR  THt  ST  LAkRENCE  raTERShEC)  . 

(19311  STATE  OP  NY  CONSERVAllON  UErl  BIOLOGICAL  SURVEY  0930  NO.  V* 

SUPPLEMENTAL  TO  2C1h  ANNUAL  REPORT*  2E1P*  13  MAPS* 

PISH  STOCKING)  PRtDAT IOn j  VEGETATION*  ClADOCERA)  COPEPODA)  RCT IP  ERA)  PROTOZOA) 
ALGAE)  BACILLARILPHYCEAE |  CHEMICAL  COMPOSITION)  BENTHOS)  CYFklNUS)  PARASITES) 
NY-C2 )  GC00E7) 

987  NY  DIPT  OP  ENVIRONMENTAL  CONSERVATION) 

ENVIRONMENTAL  DATA  GATHERING  AND  IMPACT  ASSESSMENT  STUDIES  TO  PRECEDE  kINTER 
NAVIGATION  DEMONSTRATION  UN  THi  ST.  LArRENCc  RIVER.  OPINION  OP  THE  STATE  OF  N£a 
YORK  I 

(1976)  NY  DEPT  OP  ENVlRCNHtNTAL  CONSERVATION*  ASP) 

NAVIGATION  SEASON  EXTENSION)  ENVIRONMENT)  IMPACT)  RESEARCH) 

NY-C1I!  GCOUI 7 ) 

988  NY  STATE  DEFT  of  ENVIRONMENTAL  CONSERVATION! 

TRAFFIC  IN  ENDANGERED  SPECIES  OP  PISH  AND  klEDLlFE! 

(1970  RY  STATE  DE*  T  OP  ENVIRONMENTAL  CONSERVATION) 

MllOllfC;  PISH!  NY!  ENOANGEREO  SPECIES) 

6060 

888  NY  DEFT  OP  HEALTH  kATER  POLLUTION  CONTROL  BOARD) 

CIGhtienmuc  creek  Drainage  basin) 

(  t  RY  DEPT  OP  HEALTH  lake  ONTARIO  OkAlNAGI  BASIN 
MUNICIPAL  SEWAGE  TREATMENT  ' 


Industrial  seba&e  treatment;  color;  tlrbIdity;  temperature;  ph;  carbon  dioxide; 

DISSOLVED  GXYGtN;  BlOCHthlCAL  QXTGEN  DthANU;  CHLORIDE |  ALKALINITY )  COLlFORNSl 
HARONFSS; 

NY-HE-DBS-UKa  I  GCUDE1B2T2;  GCOOt562TB;  GCGUES62T4;  GCODEBB2T1!  GCOOESAAT3SIB  ; 

300  NY  DIPT  Of  HEALTH  RATE*  PDlLOTluN  CONTROL  BOARD; 

LAKl  OKI  Ah  1C  SORFACt  bAHRS  INCLUDING  SPECIFIED  TRIBUTARIES; 

( 1956 1  KY  DEFT  Of  HEALTn.  LAnE  ONTAkll  DRAINAGE  BASIN  SURVEY  SERIES  REPORT  NO. 
4.  447P i 

hydrology#  land  use;  luliforms;  natlr;  color;  turbidity;  temperature;  phj 

DISSOLVED  OXYGEN;  BIOCHEMICAL  OXYGEN  DEMAND;  HARDNESS;  CHLORIDE;  ALKALINITY; 
MAPS;  INDUSTRIAL  SEbAGE  TREATMENT;  MUNaCIPAL  SEWAGE  TREATMENT;  CARBON  DIOXIDE; 
NY-HE-DB$-0k4;  GCODES; 

301  NY  DIPT  Of  HEALTH  NAUR  POLLUTION  CONTROL  BOARD! 

UPPER  GENESEE  RIVER  DRAINAGE  BASIN; 

(19E1)  NY  DEPT  Of  hi AL Th*  GENESEE  RIVEr  DRAINAGE  BASIN  SURVEY  SERIES  REPORT  NO. 
2#  2iof; 

hydrllcgy;  land  use;  r at  tR ;  color;  turbidity;  temperature:  ph;  carbon  dioxidl; 

DISSOLVED  OXYGEN;  BIOCHEMICAL  OXYGEN  GEHAND;  HARDNESS;  CHLORICE;  ALKALINITY; 
COLI FORMS;  MAPS; 

NY-HE-DBS-GR2!  6C00EBC2T  S ; 

302  NY  DEPT  Of  STATE; 

NE w  YORK  STAlt  CQaSTAL  MAKAGeHtNT  PROGRAM  APPENDIX  TO  DRAFT  REPORT; 

(1979)  NY  DEPT  OR  STATE#  VOL  2#  43CP#  MAP ; 

haps;  legislation;  bibliography;  harbors;  wetlands;  management;  coastal  zone; 
land  USE; 

NY-ST-C1-2!  N7;  GCUUcGG!  GCODtS;  GCOCtSAGTS;  GC0DE7; 

303  NY  CEPT  OP  STATE; 

NE  R  YORK  STATt  LOaSTal  NaNAGlMENT  PRCGRAR.  1979  ORAM  REPORT  WITH  ORAFT 

environmental  impact  statement; 

(1979)  NY  DEPT  OF  STaTE.  VOL  1.  244P#  MAF ; 

COASTAL  ZONE;  MANAGEMENT;  PubLlt  rART 1L1 PAT luN;  EROSION;  FLLOoS;  AESTHETICS; 

recreation;  ENERGY;  baIep  duality;  fish;  rilclife; 
ny-st-cz-i;  M7;  gcuuenG;  gcuues#  gocdesaru;  gcode/; 

304  NY  DEPT  OR  STATE  COASTnL  MANAGEMENT  PROGRAM! 

SUMMARY  GE  NER  YORK'S  COASTAL  MANAGEMENT  PROGRAM; 

(1979)  NY  DEPT  Of  STATE#  AC  X  3G  IN; 

COASTAL  Z0M ;  NT,  HARSi  RtCRlAl ION#  baUr  CLALITY;  EROSION! 

M7;  CCCDEAG)  GCLOEi) 

305  NY  SEA  GRANT  PROGRAM; 

ENVIRONMENTAL  PULoTANT  DlSTRIbLTlCN  IN  LANE  ERIE  AND  LAKE  CKTARll  ECOSYSTEMS! 
(1972)  US  DEPT  CR  COhntRCt  NOAA  NY  STATE  SEA  GRANT  PROGRAM  PROJECT  015-61D1-A, 
44  P; 

FISH!  OSRcRUS;  cotucae;  coffer;  MERCURY;  cadmium;  zinc;  arsenic;  SELENIUM; 
US-CS-NY-bl;  GCODES; 

300  ny  state  Electric  and  gas  corporation; 

NEW  HAVEN  -  NUCLEAR  (ENVIRONMENTAL  REPORT); 

(  I  NY  SI aT t  ELECTRIC  AnO  GaS  CuR  PlR a  T ION#  VARIOUS  PAGING; 

Insecta;  avis;  Mammalia;  phytoplankton;  habitat;  algae;  ZCCFLankTCN;  biomass; 
BENTPCS;  fish;  SFAbNING;  hydrology;  bathymetry;  rater  duality;  sediment; 
chemical  COMPOSITION;  BACTERIA; 

CC0DESD5;  GCODtSDSU;  6CUOESU5U; 

007  NCE ,  CHRISTOPHER  D.; 

EKVIRONMEKTAL  data  and  INFORMATION; 

(1972)  FRUC  1ST  FEDERAL  CONf  ON  THE  GREAT  LARES#  PP169-19U 
DATA  FRCCLSS1NG) 

US-FCS-P1S72;  GCODEfc) 


NOAA  CPtRAlES  NiUOUl  UEMeRS  FOH  ARChlVlNO.  RETRIEVING  ANC  01SSEN1NATIN6 
ENVIk ONMENlAL  DATA  in  l«t  ATNOSFHtklC.  HARlNt  *Nli  SOLID  EARTH  01  SC I PL IMS. 

Ml T  HI N  NOAA  1  S  UVERALL  MISSION.  THIS  RLSPUhSI  bl  L 1 I  Y  RESTS  IkTM  The  ENVIRONMENTAL 
DATA  SERVICE  IEDSI.  PRESENT  EPPOKlS  lk  ThE  GREAT  LAKES  INLILGE  PREPARING  AN 
INVENTORY  OF  AVAILABLE  hi  SI  URIC AL  ENVIRONMENTAL  OAlA  lh  1  HE  GREAT  LAKES# 

ARCHIVING  A  CONFUTE  SrT  oF  1FYCL  DATA,  AND  CREATING  THE  GREAT  LAKES  DATA  CENTER 
(GLDC).  THE  CLDC  Kill  bt  LOCATfcli  IN  lhk  LAKES  AREA  AND  hill  PROVIDE  ACCESS  TO 
BOTH  HISTORICAL  and  contemporary  data  files  for  use  by  federal  agencies* 

INDUSTRY*  PRIVATE  RESEARCH  ORGANIZATIONS  AND  THE  GENERAL  PUBLIC. I 

3N  nCASTRCK,  RLSS  J.)  HAlltll*  DOUGLAS  4.i  STLNSTE6AR0*  RONALD  A. I 

COHC  SALNON  IONCCRHYNCHUS  KISUTCH )  AND  HERRING  GULLS  UARUS  ARGENTATUS)  AS 
INDICATORS  OF  URGANOChLORINE  CONTAMINATION  IN  LANE  ONTARIO! 

( 1978 )  J  FISHERIES  RES  BD  CANmDA  33 U* l» 19G1-1909 i 

ALOSA  PSEUOgHARENGUS *  HCb;  B HiAC CONGO AT ION j  ONCORHYNC HGS F  LAR1DAE  t  PCBI  DDE| 
HIRER}  CHLORINATED  HYDROCARbON  FESIiClDESj  01ELDR1NJ  FOOD}  CSHERUSI 
>609  ;  GCODES) 

COHO  SALHuN  ANG  HERRING  GULLS  IN  THE  GREAT  LAKES  RELY  TO  A  LARGE  EXTENT  ON 
AUmIVES  Aho  SNELT  FOR  THEIR  FOOD.  ALL  LF  THESE  SPECIES  RANGE  ulOELY  IN  THE 
LANES*  AND  1 Ht  RE  FOR  E  FROVlOt  AN  INTEGRATED  NEASURE  OF  LEVELS  OF  ORGANOCHLUR1NI 
CONTAMINANTS  IN  THE  LAKES.  ORGANOCNLCRINL  RESIDUES  MERE  DETERMINED  IN  HERRING 
GILL  EGGS  FRCN  FOgR  EASTERN  LAKE  ONTARIO  CCLGNltS*  COHO  SALMON  FROM  mESTERN  LAKE 
ONTARIO*  AM  FlOIED  ALEhlFE  AND  SMtlT  FROM  THE  STOMACH  CONTENTS  OF  THE  SALMON. 
THE  MFAK  APfAfENT  BUCuNCRNTraTIOM  FACTOR  GAS  2.9  ♦/-  C.7  FOR  ACCORULATION  OF 
PCBS*  ODE*  F.1REA*  AND  FhLIIO  MIRER  IN  HERRING  GUL  EGGS.  PC6S  »ITH  FEGEN  THAN  6 
CHLORINES*  hlB.  OlEkORIN*  AND  OOC  »ER  t  CONCENTRATED  TO  A  LESSER  ERTENT  IN 
HERRING  GULL  EGGS.  ASSUMING  AN  APFARENT  b 1 OCONCENTR A T10N  FACTOR  FROM  MATE*  OF  S 
X  10C*CCC  FOR  ACCUMULATION  OF  rubS*  CCt*  MIRER*  Aht  PhCTOMIRER  IN  SMELT  AND 
ALEMlVES*  THE  CORRESPONDING  VALUES  IN  CCHu  SALNON  AND  HEARING  GULL  EGGS  MERE  I.J 
X  1*  OOC  *lGu  AND  2.S  R  1l.luG.ODC.; 

3BB  NORTON.  DA*  ID  C.i 

LAKE  Ontario  baSIM  uVEkLANO  paLCIPITaUgh*  1972-72} 

119711  L' I  GIFT  OF  CONMeRCE  Ni  AA  T tuHNlCAL  F ENORANUoN  EPL  GLERL-1*  PP1Z} 
PRECIFITATILN*  HE  AGO# ENtNT }  MAThEPaI.CAl  MUOELSI  OS} 

US-CN-IM-lRL-UIEAI-1;  GCOl t SAG i  GOODES bii  GCCOE5.B9;  GCODLSC  3}  GCODESCS} 

GCUCt 102 i  GCl Ut SLi *  GCuCESUs} 

DAILY  PFELIPITATlON  VALCLS  MLRE  uERiVLU  FOR  T HI  US  FORTION  IF  THE  LAKE  ONTARIO 
LAND  BASIN  FOR  1972  AND  1973.  Ihl  DAIlY  F« l C 1 F i T A T 1  ON  VALUES  MERE  GtNERAlEO 
USING  A  THIESScN  POLYGON  FrUCcDOnE  AND  NATIONAL  MEaTHeR  SERUCl  STATION  DATA. 
1S0HTETAL  HAFS  AFt  PROVIDED  FOR  *9 1i  AND  1973.} 

400  NR  1  AGO  *  JEROME  0.) 

DISSOLVED  SiLlC*  In  FORt  rATERS  OF  LAKES  ONTARIO*  ERlt*  AND  SUPERIOR  SEDIMENTS} 
11976)  LIMNOLOGY  AND  OCkANGGkAPhY  23UMS3-67; 

SILICA;  SL01MLNT ;  CHEMICAL  CUNFUSITILN; 

77bb }  GCCDE1 }  GOODE*.;  GCODES* 

THE  01 S TA1 60T ION  Of  DISSOLVED  SILICA  IN  PORE  MATERS  FrOR  LARES  ONTARIO*  ERIE* 

AND  SUPERIOR  SEDIMENTS  IS  Nul  01 k EC  1 1 1  Re.aTED  TC  THE  DEPOSITION  OF  01 ATCMI TES 
FROM  THE  OVERLYING  mAUR.  IT  IS  PRuPuSED  THAT  SILICA  CONCENTRATIONS  IN  THE  PURE 
RATERS  APE  CONTROLLED  BY  DISSOLUTION  OP  PkRRu ALUMINUM  SILICATE.  THE 
CRYFTCCRYSTlLlINi  COMPLEX  IS  FORMED  IN  The  SEDIMENTS  BY  THE  REACTION  OF  BIOGENIC 
SILICA  mITh  ALUMINUM  AND  FERRIC  OAYHVukCXIDES  cr  by  the  hydrolysis  uf  clay 
MINERALS,  a  MASSivL  EPISODIC  FLUX  OF  BIOGENIC  SILICA  TO  THE  SEDIMENTS  FOLLOMi 
THE  CRASH  OP  DIATOM  BlOOMS.  MOST  CP  ThL  BIOGENIC  SILICA  IS  HObEVER  DISSOLVED  IN 
THt  MATER  COLUMN  OR  AT  THE  StulHENT-kAlEk  INTERFACE}  A  SMALL  FRACTION  IS  FIXED 
FCPMANImTLT  IN  THE  SEDlMLNTS  AS  THE  ORYPTuCRYSTaLLINE  COMPLEX.  BUDGET 
CALCULATIONS  SnOk  THAT  RtC-khEKA  7 1  On  LF  SILICA  PROM  ONTARIO  AND  ERIE  SEDIMENTS 
PAR  EXCEEDS  ANNUAL  INPUTS  FRuM  EXTERNAL  SOURCES.} 

401  NR  A I  GO*  JfcROHi  0.)  CCkik*  RObEkl  D«* 

E  MM  I  SSI  ON  OF  SULFUR  PRuF.  L  AKt  ONTARIO  SEDIMENTS} 

<197(1  LIMNOi  AND  wCEAN  21 <9  I « 9e3-Ab9| 
sediment;  sulfur; 


ccmi  > 

CALCULATIONS  INDICATE  Inal  ABOUT  BGl.UGC  Kb  U.  SULFUR  lb  RELEASED  ANNUALLY  FROM 
LAKE  OK  f*nl(.  SEu INtNl  S  <  1Mb  CLnSUTUUS  ABOUT  It  UF  THE  ANNUAL  SULFUR  INPUT 
IMt  let  SEDIMENTS  *KD  lb  SIGNIFICANT  COMPARED  1C  1HE  TOTAL  SOLFOk  THAT  CYCLES 
ANNUAL l Y  IhRODGH  IhE  LAKE.  lHt  SULFUR  RLLlAStL  FROM  Trtt  SEDIMENTS  IS  ENRICHED  IN 
32 S  KITH  Tht  KLSuLT  THAI  The  SULFUR  In  IhL  HISTORICAL  LAVtkS  IS  CHARACTERIZED  RT 
HIGH  VALUES. ) 

402  O'CONNOR.  DONALD  J.)  MUELLER.  JOHN  A.} 

A  bATIt  GLAL11T  MODEL  UF  CHLOKIDlS  IK  GREAT  LAKES) 

(197C)  J.  SAMTaKT  ENGINEERING  UIVISICN.  ASCE.  VOL.  96.  NO.  SAN.  FRQC.  PAPER 
7470.  PP9S3-47S) 

CHLORIDES)  FORECASTING)  MATHEMATICAL  MODELS)  ENGINEERING)  WATER)  POLLUTION) 

WATER  DUAL  ITT) 

2162)  GCCDE1)  GC0UE2 1  GCGDE 3 )  GCQDE4 )  6C00E5)  GC0DE6) 

THE  INCREASE  IN  THL  CONCENTRATION  OF  CUKbERVAT i V t  SUBSTANCES  IN  THE  GREAT  LAKES 
IS  DESCRIBED  BY  A  SIMPLE  TIME  VARIABLE  ELUAT10N.  THt  CONCENTRATION  OF  CHLORIDES 
IS  RELATfC  TC  THE  FRESH  hATfcR  FlGw.  Tht  VOLUMES  OF  THE  LAKES  AND  THE  VARIOUS 
SOURCES  -  HONlCirAL.  INuUSTkIAl.  NATURAL  BACKGROUND  AND  RCAD  DE-ICING.  THE 
INCREAbt  IN  CUNC ENT K AT  1 uN  SINCE  IGbG  lb  PRESENTED  AND  PROJECTIONS  ARE  HADE  OE 
ANTICIPATED  CONCENTRATIONS  BASED  ON  VARIOUS  ASSUNPT10NS  OF  CONTROL) 

403  O'CONNOR.  OC'NAlL  a.)  ThOMAMn.  ROBewl  V.)  01  TORO.  DOMINIC  M.) 

PHYTOFEANMON  MODELS  AND  eOIROPhIuaT  ILN  PROBLEMS) 

(1974)  NCAA  RESOURCES  FOR  THE  FUTURE  SYF.P  ON  ECOLOGICAL  MODELING*  PP144-2C4) 
PHYTOPLANKTON)  EUTROPHICATION)  MODEL  SILLIES)  MATHEMATICAL  MODELS)  ANALYSIS) 
C1STRIBLT1 UN S  SAN  .oAuOlN  RaVER)  CA)  PlTLMIC  RIVER)  NUTRIENTS)  TRANSPORT) 
ZCuPLAKrTln;  NITROGEN)  hhLSPhDRUS )  NLTrIEnT  LOADING)  SEDIMENTATION) 

BIOCHEMISTRY)  WATcR  DUALITY)  GROaTh)  VA)  MC )  RIVERS) 

7C4CJ  GCCDtRA)  GLC.CE  46  j  GCUCES) 

a  sn  cf  eclaTIlms  describing  The  seaslnal  distribution  cf  phytoplankton  is- 

applied  T o  1HE  ANALYSIS  Of  EUTRCPhaCaTILN  PROBLEMS  IN  VaRICLS  US  LOCATIONS.  The 
THEORETICAL  STRUCTURE  Ct-  THE  analysis  IS  REVIEWED  WITH  A  OOaLITIVI  DESCRIPTION 
OF  The  FFRUNeNT  EGUwTluNS  AND  A  CiSCLSSluN  CF  lHe  GENERAL  PROCEDURE  OF  T Ht 
VERIFICATION  PROCESS.  EXAMPLES  pKOM  Tht  FReSHkaTER  SEGMENT  CF  ThE  SAN  auAGOIN 
RIVfM.  calif.)  T ht  ESTUARINE  RLGlLNS  U  ThE  SACK AF ENT O-SAN  juaCUIN  DELTA.  CALIF) 
the  PCTCM1C  RIVER.  WASHINGTON.  D.C)  WESTERN  LAKE  tKlt.  AND  LAKE  ONTARIO  ARE 
PRESEKTEC.) 

404  OGAva.  ROANN  E.) 

I ARE  CNTakU  PHYTOPLANKTON.  SEPTEMBER  1964)  GREAT  LAKES  FISHERY  COMMISSION. 
TECHNICAL  REPORT  NO.  141  L1MN0LC6ICAL  STUDY  uF  LAKE  ONTARIO.  1964.  FP  27-36.) 

PHYTOPLANKTON)  ALGAL!  CHLOROf HYT A)  BAC ILL AR lOPHYLE Afc )  MYXOPHYCEAE )  01NCPHYCEAE ) 
ChRySOFHYTA) 

GLF-TP14!  GCCDE5) 

PHYTCPL ANKTON  CLLNTS  UN  SAMPLES  CCLLECTtL  IN  LAKE  ONTARIO  ON  SEPTEMBER  B-lt. 

1 9f  4 ,  SHOWED  THAI  GREEN  ALGAE  WERE  T  Hi  OuMlNANT  PLANKTEFS  AND  DIATOMS  WERE  CF 
SECCNDARY  IMPORTANCE.  1  HE  GREATEST  ABUNDANCE  UF  FHYTOFLANKTLN  kAS  CLOSE  TU  SHORE 
FRCP  TCPCNTu.  ALONG  THi  SOUTHERN  ShlRe  OF  THE  LAKE.  AnD  UP  THE  EASTERN  SHORE  1C 
THE  NORTH  CHANNEL,  the  OPEN  raTeRS  uF  lake  ONTARIO  WERE  CHARACTERIZED  BY  lOw 
NUMBERS  CF  PHITOFlaNkTun.  The  RELATIONSHIPS  AMONG  PHYTOPLANKTON  ABUNDANCE. 

BOTTOM  FAUNA  DISTRIBUTION*  AND  ENRlCnp.tM  ARE  DISCUSSED.) 

408  OKUK,  DANIEL  A.) 

MANAG1NC  THE  GKEaI  lakes  WATER  RESOURCE) 

(1469)  J.  rater  POILUTKN  COMRoi  FECEkATICN.  VOl .  41.  NO. 11.  PART  1. 

PP1E54— lBt2) 

WATER)  RESOURCES)  MAHAGEMENT )  kATER  DUALITY) 

1 GHl  ;  GCCDEl)  GCCDE2)  GCOGtl)  GCUue4 J  GCCDtS)  6CC0E6) 

406  OLDS.  NICHOLAS  V.) 

GREAT  LAKES  WATER  LEVELS) 

(14661  Ml  NaTgNAL  RESuURCES  COUNCIL.  .ITh  ANKLAL  CuNFFRtNCE.  PP26-33) 


natea  levels;  lanes;  ecungpicsi  navigation;  harbcrs;  recreation;  legislation; 
m-Nkc-cn»  glcdli;  wcuDtii  gcgue3;  gcluvr;  gcooes;  gcoulb; 

407  ONGLLY*  EDvlN  0.1 

IPPACT  CF  PplSphURUS  LUNTRGL  Ok  RIVES  SYSTEPS  Ik  SOUTHEBk  ONTARIO; 

(1976)  1  JC-I  LUARG  CANADIAN  TASK  0.  PFlt>; 

PMCSPHCPLS;  PHOSPHORUS  LOADING;  CONTROL;  RlVcKS;  CANADA; 

]  JC-E-PLC'ARG-D-C-i;  GC0DE3G;  GCCDE3J;  GCuDESN;  CC00E9J  GCODES; 

408  CNGLE  Y *  EDklN  O.i 

LAND  ISE*  hATER  DUALITY  AND  RIVER-PUTh  LOADINGS*  A  REGIONAL  PERSPECTIVE  EOfc 
ONTARIO; 

C 1 9  7  6  I  1JC  PLLAKG  CANADIAN  TASR  D<  13PP; 

LAND  USE;  vAltft  LLAlllY;  PHOSPHORUS;  PHOSPHORUS  LOADING; 
lJC-l-PLOARt-O-C-A;  GCOOEfc; 

400  ONGLEY.  ILkIN  0.; 

SOOFCf  CCNlRlBUI IONS  to  RIvER-NOUIh  PHOSPHORUS  LOADS.  SOUTHERN  ONTARIO; 

1 1 97 1 )  IJl  PLUaRG  CANADIAN  TASK  l*  f  F9» 

PHOSPHORUS;  PHOSPHURLi  LOADING;  RIVERS; 

1 JC-L-PLUARU-C-C-3;  gcooer;  GCLOEt; 

410  PACR>  A.  duYC;  DEI H*  tR*  BcRNARO  t.l 
THE  Cl  1  PATE  UP  bESTEPN  NEk  torn; 

I  I  CLxNtlL  UNIVERSITY.  AGRUNCP.Y  PlPEU  EV-I2.  I9PP| 

PREC I p I t At  ion;  lENPERAiuRL;  air  Currents;  NcIloRDLOGy;  ny; 
ltau;  gccler;  gcldes; 

411  PAKNAIA.  IrLNe  S.;  UNITE,  NtRRIE  k.P  kUKUiuK*  GEORGE  l.i  HARRIS,  EARL  J.;  L1SR, 
DONALD  J.l 

RtSIOCtS  IN  PISH,  kilDLlPi,  ANu  tSlLA«IES>  A  SURVEY  OP  THE  LEAD  CONTENT  OP  PISH 
PROP.  99  NE»  TORN  SUU  kATERSI 

(19721  PISTICiCES  NUN  1 T l R 1  NO  «.  VLL .  S.  Nu.  9.  PF39b-3St; 
leal  ;  ushj  ny;  pohoaIS  mgrONacul aTuS;  aMa  lalva;  sal vLlInls  pcntinalIS; 
ICIAIOPLS*  SALNL  IRUTTa;  LOU  illAI  CYPRiNuS  CARPIOJ  ESC*  NIGER;  COREGONUS; 
UNCOAHYNCHUS;  APLuCINCluS  GRUNMEKS;  CORlSCPA  CE PE 01  ANON ;  CARASSltS  AUhAlUSi 
SALVE  LIP  US  NAN.AYCuSh;  CuREGlNLS  C LLP k APCR Hi S ;  PluROPlkRLS  SAlpClOES;  ESOX 
NASOUNONGYi  ESOX;  SAlPu  GXlRONERl;  ANGEOPLIIES  RuPESTRlS;  P.1CR0PTERUS 
DClCMUIi  NORUNt  SAXXTUIS;  AC  IP  tNSEftiDAe ;  STIZOSTEOiON  VITREUP;  RCCCLS 
CHRYSOPSl  CAT  LS10NUS  CONflERSUNNl;  PERCa; 

2tt7 ;  gclder;  gcu.es; 

AN  analytical  SLfVlY  aA<  PAOt  Op  T HE  TOTAL  LEAD  CONTENT  OP  9X9  FISH  OP  VARIOUS 
SPECIES SAPPLEU  IN  i*69  PRLP  99  NEk  YORK  STA1E  kATERS  AM,  A  GROUP  OF  LAKE  TROUT 
SAPP L t  C  IN  *910  PROP.  CAYUGA  EANe  ONLY.  NuSI  OPTLN,  LEAD  CONCENTRATIONS  RANGED 
PROP  0.3  TO  I.t  PPN,  BUT  A  FEk  SANPlES  CONTAINED  LEVELS  UP  10  3  PPP.  FISH  FROM 
CERTAIN  »A It  ft  S  1NC0U01NG  LARtS  CANADlOt,  CANANDAIGUA,  ERIE,  HENLCCk,  PLEASANT, 
AND  RA COE  1 T l  AND  THE  HUDSON  RIVtR  SnOhtD  HIGHER  LEAD  LEVELS  NURe  CONSISTENTLY 
THAN  FISH  PROP  OTHER  »A1ERS.  NO  uORREl At i ON  kAS  HOTEL  BETkEEN  OEaC  CONCENTRATION 
AND  T he  SUE,  SPECIES,  OR  SEX  UP  PISH,  AND  LEAD  DID  NOT  APPEAR  TO  BE  CUPLIAllVE 
IN  The  LANE  TkOUT  OP  NhukN  AGE  Ur  Tl  12  YEANS  FRCP  CAYUGA  LANE; 

413  PXRRER,  CARL  E.; 

PIRCURY  -  PiAJUR  NEk  ENV 1  RONNt  NT  XL  PRUBLEP; 

11970  NY  SUU  CUNSERVAllUNlST  .  INPORPAIILN  LEAFLET  1-186.  9PF| 

PERCURY;  POLLUTION;  vAltPl  PISh;  TuaICITT; 

3971;  GCOCLi;  GCUUE9;  GCLOEt;  GCLDet; 

413  PARNCS,  klLLUP  G.;  CL  SON,  THEODORE  A.;  OUL  AUG,  ThERON  O.I 

kATER  LUALITY  STUDIES  ON  T H*  GREAT  LANES  BASED  ON  LARBON  FOURTEEN  PEASDRkPtNTS 
CN  FP1PARY  PRODUCTIVITY; 

(19(91  UNIVtFSITY  OF  P1NNESCTA  bATER  RtSUURUeS  RESEARCH  CENTER; 
kATFR  CUAlITy;  CARBON  19;  PE  A  SUn E  PE  NT ,  PR1PARY  PRuOUCTlVlTY;  NETHODS; 

STATISTICS;  SAMPLE  COLLECTION; 

PN-UGS-B17;  GCCOEl;  GCODEt;  fcCOUe 3 J  GCCDE9 ;  GCLOEt; 


414  FaTALAS,  KAZ1MERZ; 

coMPtsmof.  aku  ttunum  oistr.blticn  of  crustacean  plankton  in  lam  ontaric» 

U9E9)  J.  FlShCkitS  RESEARCH  BOARD  Of  CANADA.  VOL.  2t.  NO.  B.  PP213S-2169; 
0ISTR1SLTIUM  ZlLPLANNTOM  CRUSTalEa;  IOnEPCUAJ  CEADCCERA)  POPULATION  DYNAMOS; 
ABUNDANCE ; 

1629;  6CCU6S. 

T HE  nORWOMAl  CiSlKlbUTlON  Of  f l ANKlONlC  CRUSTACEANS  WAS  0ETERH1NED  IN  LAKE 
0N1APIL  AT  P.uNthLY  INTERVALS  f RON  jON[  TO  CUObER  1967,  BASED  ON  NET  HAULS  PROH 
>0  TC  C  f  AT  32-62  STATIONS.  A  StfARAU  STUDY  CONDUCTED  OVEN  A  2G-HR  PERIOD  AT 
ONE  STATION  ShO.EO  THAT  ON  iHC  AVERAGE  9CX  Of  iht  20uf LANKT ERS  0CCUP1E0  THE 
C-5C-P  STRATON  THROUGH  GHICH  THE  NET  GAS  HAULED.  ELEVEN  SPECIES  Of  CCPEPOOS  ANO 
11  SPECIES  Of  CLAOClCikAKS  GERE  FOUND.  THE  huiT  ABUNDANT  ,0RP5  GERE  CYCLOPS 
BICOSFICATUS  THONASI,  OAPHNlA  RETkOCUKVA,  SUSP  I N A  LOnGIRUSTrIS,  BCSHlNA  CURE60N1 
CORE  COM,  TRiPuCYCLOfS  FRaSINoS  P.E*  1C  aNl-S,  AND  CEklODAPHhlA  lACUSTRIS.  POST 
SPECIES  APPEARED  IN  THE  CLLLECUunS  DURING  JUKE-JULY  IN  T HE  EASTERN  PART  OP  THE 
LARt  rITh  ABUNDANCE  (ATTERNS  LATER  HU  VINO  kESTkARU,  CONTRARY  TO  THE  GENERAL 
MOVEMENT  Uf  *  1 NL  AND  RATER.  AT  THt  Tift  Of  NAXIHAU  POPULATION  DENSITY  THEkE  GAS 

a  strong  positive  correlation  glT»een  zooplankton  abonuanue  and  heat  content  cp 
The  Rim  CuLUhN  r RON  u  TO  2i  H .  Tht  EASTERN  PART  Of  ThE  LAKE  AVERAGED  1.7  TINES 
MORE  Sf ECIHtNs/CHZ  Than  the  gESIERN  Part  Of  THE  LAKE.  UP.ELLING  GAS  RESPONSIBLE 
POC  LC'V  NUMBERS  Lf  ZOoPLANkURS  ALONE  lHt  NCRThkESTEFN  SHORE.  A60NDANLE  PATltkNS 
S I  NIL  AR  TO  GtNERALiZEC  CURkEM  PlCgS  gErE  UGSrPVfD  IN  THE  NORTHERN  AND  SOUTHERN 

parts  of  the  lake,  flu*  f run  the  magana  river  gas  associated  giTh  increased 

ABUNDANCE  Of  Zbk FLANK TERS  IN  SPRING  ANL  SUMMER,  bUl  DECREASED  ABUNDANCE  IN 
ALTLPN.  A  DETA1LEC  STUDY  uf  THE  AcUNDANCE  ANO  DISTRIBUTION  CF  ZOOPLANKTON 
Off  SHORE  rkOM  TlRlN'Il  H»KbU0K  ShCgEU  ThAl  harbour  gater  dues  influence 
ZOuPLANKTuNIC  FuPulAI I QNS  IN  Thl  VICINITY.  TENPERATURE  AND  OePTH  Cif  THE 
EPILINKICn  AS  INFLUENCED  BY  THE  GENERAL  DIRECTION  uf  gINC  NOTION  ktRE  KEY 
FACTUFS  IN  UNDEkSTANDINL-  The  ZUlPlANKHmC  CoNNunITt  LF  LAKE  ONTARIO i 

415  FATALAS,  ktllUtkii 

CRUjToCcAN  Plankton  and  Thl  loT Rofh.lA) Ion  UP  ST.  lAgrEnCe  GREaT  LAkESs 
119/1)  JuUkNAI  PISHtRltS  RtStARCh  bOARD  uf  CANADA  VOL.  29.  P P . 1 A 5 1-19 oi . I 
ELTRCfHlCITlUN}  ArTHROPODAI  U1AFT0MUS;  UYCLUPCIDA)  CLAUuLE R A {  abundance; 
phcsphlrus  llauing;  zcoplankTon; 

3339  1  CCLDEa;  GCUDE2  >  GC0uE3i  GC0DE9  >  GCoDLS;  GCOOEti 

POUHETN  CCPtFDL  ANU  13  CLADUCERAN  SPtCItS  GtRL  FlUND  IN  thl  SUMMER  PlANkTDN  OP 
LAMS  SoFtRllk,  HURON,  ERIC,  AND  oNtARlb.  CYlLUPS  BiCoSmIDAUS  TNLNASI  gAS  Tht 

host  abundant  species  in  lares  hurun,  lmaric,  and  erie,  and  diaptohus  sililis 

IN  LAM  superior.  A  GENlRaL  IRENE  GAS  StlN  PROP  OlIGGIROPhIC  LAKE  SUPERIOR  TO 
ELTRCPHi:  lake  ERltl  The  DIMINISHING  SlGNlPICANCE  OP  C ALAN01DS  (DIAPTOHUS 
SICIllS  and  DIAPTOHUS  ASHLANw)  alCOHF am  e d  EY  the  increasing  preochinance  op 
C YCl CPU  ICS  ANO  llaLDCERAKS  (CYCLOPS  EIlusMCaTLS  ThuNaSi,  HtSC-CVCUOP  EDAX, 
OAPHNlA  RE  YR  COUP  V A,  DAPhNl A  tALEATA  HeNCUTAE,  B0SH1NA  LONG  I  PCS TR 1 S,  AND  BCSHlNA 
CLKl  (CM  CUREGLM).  Tht  AVERAGE  CRUSTACEAN  ABUNDANCE  VARIED  FROH  A3 
INClVlCUALS/SuuARE  CP  IN  lakl  SurekIOk  TO  ACDZSOUARE  CH  IN  LAKE  ERIE,  AND  GAS 
RELATED  TO  BlTh  Tnt  HEAT  ANU  CHLOROPHYLL  LCNTENT  CP  ThE  GAlER.  TOTAL  PHOSPHORUS 
LOADINGS  Pu,  Thl  P1VE  GkLaT  LAKES  gERP  CALCULATED  USING  VCLLEhbE 1DER ' S  CRITERIA 
BASftr  OR  cHlSPHCrUS  EXPERTS  PkOP.  SOILS  and  hUP.AN  POPULATILN  DtNSimS  IN  THE 
P*A]RAC-t  bASInS.  1HET  AHCuNTLD  TC  C.03  G  TCTAl  P/SQUARE  H  YEAR  FOR  CAKE 
SUPERIOR,  t.*S  FCR  LANE  HURON,  P.<9  FOR  CAKE  MICHIGAN,  C.B6  PGR  LAKE  ONTARIO, 
AND  C.9E  FDk  lake  ERIE.  THE  lAm-AVcRAGE  SOPHtR  ChL OF OPHY L l-A  CONCENTRATIONS  AS 
GtLL  AS  SeClHl  CISC  VISiBUlllES  GERE  CLCSElY  RELATED  TC  THE  PHOSPHORUS  LOADING 
RATES.  CRUSTACEAN  ABUNDANCE  bAS  ThcN  INDIRECTLY  RELATEO  Tu  THE  PHtSPHURUS 

loading  Rates,  basic  on  the  correlations  pound,  predictions  gere  hade  about 

CHANGES  In  SEC C H i  CISC  VISIBILITY  AND  CHLOROPHYLL  CONCENTRATION  WITH  INCREASING 
HUMAN  PCFuLAliwh  DENSITIES  IN  THE  DRAINAGE  BASIN.; 

416  PlHPLFTCN,  CARLlSltl 

ACTIVITIES  IP  THE  REGIONAL  OFFICES; 

(1972)  FRuC  1ST  FEDERAL  CDNF  Cn  Tht  GREAT  LAKES,  FPB9-9A; 

us;  rpguatcky  agency;  epa;  programs; 

GCUDftl  US-FC S-F1972 { 


3  EFA  REGIONAL  OFFICES  CARRY  GUI  THE  AGENCY  PROGRAMS  IN  1  HE  GREAT  LAKES  BASIN. 

ALL  OF  TK  REGIONS  CAkRY  Futility  AND  IMPLEMENT  PROGRAMS  WhICh  HAVE  NAT1GNA0 
APPLICATION.  lnt  REGIONS  ALSO  CARAT  GOT.  I NOI V10UALL T  OR  COLPkRAT 1 VEl Y.  PROGRAM 
ACTIVITIES  WHICH  HAVc  SFtCIFIC  APPLICATION  TO  ONE  UA  MORE  OF  ThE  GREAT  LAKES . ) 

-4 17  PETEPSON#  SlEVtK  A.)  ELLARSON.  ROBERT  S.) 

P.  P • -00 E .  POLYCHLORINATED  BIPHENYLS  AND  tNOAJA  IN  UlDSOGAbS  IN  NORTH  AMEklCA. 
1969-73) 

(1978)  PESTICIDES  KOMI  OKING  JOURNAL  11 ( 9 ) » 17C-1E1 ) 

CEANGIUA  HTEHAIIS  AVtS)  CHLdRIhATED  HTORCCARBON  PESTICIDES)  PESTICIDES) 

EGGS)  ACC UNGL A 1 1ON;  BIuACCoMOLaT iuN)  PCB)  ENDAIN)  DOE)  DDT)  BIOLOGY)  FOOD  wEBS) 
HABITAT)  ttICASSAY )  HORPHOLOGY) 

GCCDE2)  GC0GE3)  GOGOLS )  GCGdEb. 

THE  ARCTlC-NESUNG  ULDSlGAW.  CLANGGlA  HYENALl S»  WAS  MONITORED  FOR  PESTICIDE  BODY 
BURDENS.  GLOSCUAkS  wEAE  COLLECTED  FRCP  WINTERING  GROUNDS  IN  LAKE  MICHIGAN.  LAKE 
HURON.  LAKE  ONTARIO.  AND  HAlNe.  ANG  FALK  BAtLCING  GROUNDS  IN  NORTHWEST  ERN  HUDSON 
BAY.  bCOY  BGACcN  SHIFTS  OLE  Tu  CHANGES  In  FOOL  CONI AHINAT ION  wEAE  INVESTIGATED. 
AND  FESTICUE  IAANSFEAnAL  FRuM  WINTER. NG  TO  BREEDING  ENVIRONMENTS  WAS  EXPLORED. 
DDE  AND  FCb  LEVELS  wEkE  COPY ARA T I VE L T  lC.  IN  THE  OLDSCUAh'S  FOOD  SOURCE.  THE 
INVERTEBRATE  PliNTOPORElA  AFF1N1S.  AVERldE  RESIDUES  RANGED  PROP  9-107  PPH  PCB'S. 
2-9  PPM  COE.  AND  H  LS  X  O.l-t.7  PPM  ENGRiN  IN  CARCASSES  COLLECTED  AT  LAKE  , 
P1CHIGAN.  DIE  CC. RELATION  WAS  HIGH  IK  PAIRED  OLDSODAW'S  *N0  IN  FENALES  ANG  THEIR 
CLUTCHES.  EGGSHELLS  «t At  9.S2  THINNER  THAN  SHELLS  COLLECTED  BEFORE  1997. 

EVIDENCE  SUGGtSIS  THAT  GLOSGLAwS  NAY  ELIMINATE  DDE  THRGG6H  THE  EGG  AND  RETURN  TO 
WINTERING  AFlaS  WITH  tOwtR  buDY  BURDENS.) 

418  PETTERSSEN.  SVERki) 

SDH f  wFrTMER  INFIGtMES  OLE  TO  WARNING  OF  ThE  AIR  BY  THE  GREAT  LAKES  IN  WINTER) 
<19(T)  GREAT  LAKES  Kt St  ARCH  OiViSluN.  PUBLICATION  9,  PF9-2C) 

MtlEUFCLOC-Y)  LAMS)  FR  E  L  1  PI  T  AT  1  ON  )  AlP-StA  Hi  AT  1 KG-CuOL I NG  j  MATHEMATICAL  HOLERS) 
279C)  GCODEtj  GCGGtl)  GCOtii)  wCCGtS)  GC0Dt9 )  GCGUES) 

410  PHJLBERT.  FRanCS  ..) 

1HF  EFFECT  lF  SAHPLE  PRESERVATION  BY  FreUING  PRIOR  TO  CHEMICAL  ANALYSIS  OF 
GREAT  LARES  WATERS) 

1)972)  PRGC  ItTH  CCHF  GREAT  CAKES  RES.  P2t2-293) 

WATER)  SAMPLE  CwlLECT  aUN)  l ALLS  )  ChiMIlAl  COMPOSITION)  METHODS)  AKALYS1S) 
IGR-CU-1V73)  CAN-lCl«-CF-ti)  GC COES )  GCODli) 

THE  HAIR  UbJECTlVE  OF  ThE  STUDY  waS  TC  INVESTIGATE  HOW  FREEZING  AND  STORAGE  OF 
LAKE  WAT tF  SAMPLES  AFFECTED  ThEIR  CHiMICAl  CHARACTERISTICS  PARTICULARLY  IN 
RELATION  TO  NUTRitNT  CONCENTRATIONS.  wAltR  SAMPLES  COLLECTED  AT  VARIOUS  DEPTHS 
FPOp,  DIFFERENT  LdCAT iGHS  IN  LAKES  0NTAR1L  AND  HURON  WERE  STUDIED.  SAMPLES  WERE 
ANALYSfO.  IMMEDIATELY  AFTER  COLLECTION  AND  AGAIN  AFTER  FREEZING.  FOR  NUTRIENTS. 
TOTAL  ALR ALlNITY  AND  CHLORIDE.  Ini  EFFECT  OF  ThE  TIME  FACTOR  OF  SAMPLE  STORAGE 
WAS  ALSO  INVESTIGATED.  CONSIDERABLE  DECREASE  IN  TOTAL  ALKALINITY  VALUES  WAS 
OBSERVED  PUR  LAKE  URTAR10  AHL.  Tl  A  LESSER  EXTENT.  FOR  LAKE  HURON  SAMPLES. 
GENERALLY.  ThE  BEHAVIOUR  OF  wATEr  SAMPLES  FROM  BOTH  LAKES  wAS  SIMILAR.  SOLUBLE 
REACTIVE  SILICA  AND  PHOSPHORUS  C ONC t N TR AT  1 ONS  WERE  OECREaSEO  IN  THE  THAWfcO 
SAMPLES)  changes  ObStRVeO  FUR  AMMONIA  AND  NITRATE  ♦  N1TR1TE-N  CONCENTRATIONS. 
ALTHOUGH  SOMEWHAT  INCONSISTENT.  INUlCAlEO  TRENDS  TOwARDS  DECREASES  IN  AMMONIA 
AND  INCREASES  In  NIT  RAT  t  ♦  MTRlTc-N.  THERE  WERE  MARKED  DECREASES  IN  DISSOLVED 
CRGAFIC  NITROGEN  CONCENT  RAT iuNS .  TOTAL  PHuSPhCkGS  APPEARED  TC  BE  AFFECTED 
SLIGHTLY.  wnUE  DISSClVEO  ChluRIOE  EXHIBITED  1REN0S  TOWARDS  SlIGHTLT  LOWER 
CONCENTRATIONS.  lNCREAStS  i N  SuloBLE  REACTIVE  SILICA  AND  PhlSPHDRGS 
CONCENTRATIONS  wERl  CBStRVcU  WHEN  ANALYSIS  OF  THE  ThAbEO  SAMPLE  WAS  DELAYfcU.  THE 
EXTENT  OF  REDUCTION  OF  TOTAL  ALKALINITY  OEFENDED  ON  THE  DURATION  OF  SAMPLE 
FRELZ1NG) 

420  P1CKARC  AND  ANDERSON.  ENGINEERS ) 

STREAMBANR  EkOSICN  ON  ThE  GENESEc  RIVER  AllNG  BLACK  RIVER  ROAD  IN  TOWN  OP  AMITY. 
NEW  YORK) 

(1978)  US  AKMY  CORPS  uF  ENGUicKS  aUPPAiL  LISTrICT.  PPE  ♦  AFP) 

erjsion)  Development  planning)  shCku  cost-benefit  analysis)  engineering) 

FLOODS) 


US-Cl-bO-PSU2T»fci  GCOUEbCET:.! 

421  PICKARD  AND  ANDERSON,  ENGINEERS; 

STwLAKBAhK  EKIiSICN  Oh  The  &EKEStE  RlVc*  AT  HCL  GHT  Oh»  NY/  SEWAGE  TREATMENl  PLANT! 

( 19781  US  ARM  CLkPS  OP  tNuINEEKh  bUPPALO  L1S1RIC1/  PPI9  ♦  ! 

ERGSlOh;  HOODS!  kN&iNctRIN.;  iNVIRCNMEMi  IMPACT!  COST-BENEFIT!  ANALYSIS! 
ECONOMICS! 

US-CE-BU-PsC2T5C!  GCOLEtC2T5i 

422  PICKETT/  ROBERT  L.» 

LAKE  OMAaIG  IEMPewaTUkE  AND  CURRENT  PROFILES! 

< 1 V7fc )  IFYGL  b  NO  It,  PPS3-51! 

DISTRIBUTION!  T EhPt  kATuRL !  CORRtNIS; 

IFY-Blb;  GCODESi 

>423  PICKET/  ROBERT  L.i  BERMaCK/  STtPHEM 
LAKE  ONTARIO  MECHANICAL  fc NEaUH 
(1976)  IPYGL  b  NO  lb,  Pfit-Jbi 
TEMPERATURE!  CURRENTS!  P  kT  HE MAT  1C AL  MODELS ! 
lFY-BIEi  GCOUEt! 

424  PICKETT/  RLBERT  L.)  BEkMICr.,  STePHbN! 

CbSERVEC  RESULT  AN)  ClRCOLAl/oh  OP  LAKE  ONTARIO; 

(1977)  L1MNUL  AND  LCEANlGR  ii  l  6 )! ID  71-1 1 76 ! 

CURRENTS!  VELOCITY!  WIND! 

7218!  GCCiDES  i 

VECUK-AVERAGED  CURRENT  DATA  ERoK  JLNE-GCT  1972  SUGGEST  THAT  LAKE  ONTARIO'S 
RESULTANT  CIRCULAl i ON  OLRlNG  THE  STkATiPltU  PERIOD  CONSISTS  OF  A  DOMINANT 
COUNTERCLOCKWISE  GYkt  TuGEThtR  wITm  A  SN*U  CLOCKWISE  GYRE  IN  THE  NORTHWEST 
PORTION  OF  THU  lake.  CUppENT  SPcuOS  ARE  LOWEST  IN  SPRING  AND  HAVE  MAXIMUM 

VERTICAL  SHEAR  IN  EApLY  AUTUMN.  SPuCTkA  LONPARING  SUMMER  AND  » IhT  ER  hINDS  AND 

CURRENTS  SH«.«  MONL  hIGH  PwcwUtNuY  ehtRGY  aN  SUMMER  WINDS  ANC  CURRENTS  AND  MORE 

LOW  FRPUUtNCY  ENERGY  IN  WINTER  WINDS  AND  CURRENTS.! 

425  Fifth/  KENNETH  R.| 

IDlNTIPYING  AND  MEASURING  T  Me  POLLUTANTS  IN  CUh  WATERWAYS! 

(1969)  RESEARCH  IRENLSz  FPAj-Wb; 

WATER!  POLLUTION!  MEASUREMENT!  MONITORING!  AERIAL  PHOTOGRAPHY!  SPECTRAL 
ANALYSIS! 

19331  GCODE  5 A9T3 ! 

424  PLUHGWSki,  EDWARD  .i . ; 

dynamics  or  turbidity  plumes  in  lake  Ontario; 

( a 97 i I  US  DEFT  INTlRaOk  Gt OL OG ) C aL  SLkVtY  CFtK-HLE  REPORT  75-299,  PP59i 
TURBIDITY!  PLUMES;  CURRENTS!  REMOTE  SENSING!  BEACH  EROSION!  EROSION!  SUSPENDED 
SLllDS;  MtASUREMtNTi 

US-1G—CRR— 75-299!  GCODEsAW!  GCODE5B2)  GCODE  5B9 !  6C0DE5C2 !  GCGDE5C  5 J  6C00E5D3! 
GCDDE6D5!  GCODE  5C  <.15!  GCCUttA9T3i  GCCDL5A9T 1 !  GCCDE5D3T9 J 

FIELD  ACTIVITIES  AND  IMAGt  ANALYSES  PuCUSED  OK  THE  279-kM  LCNG  SOUTH  SHORE  OP 
LAKE  ONTAKlO.  LANDSAT-a  IMAGES  WERE  SCkEtNED  FOR  LARGE-SCALE  TURBIDITY  FEATURES. 
THE  STANFORD  RESEARCH  INSTITUTE  ESIAL  CONSOLE  WAS  USED  TO  ENHANCE/  ENLARGE/  AND 
TC  OBTAIN  AREAl  MEASUREMENTS  OF  TUwelDllY  FLUMES  PORTRAYED  IN  SATELLITE  IMAGES. 
GROUND-TRUTH  MEASUREMENTS  OF  TEMPERATURE/  TURBIDITY/  AND  SEVERAL  METEORCLOG1C 
PARAMcTEFS  »EKE  ObTaaNcL  AT  SEueCTEu  SlTtS  AluNG  THE  SOUTH  SHORE  OF  THE  L AKt /  AT 
TIMES  COINCIDING  wlTn  SATElLaTl  UVeRPaSSLS.  LARGE  WELL-DEFINED  TURBIDITY  PLUMES 
WERE  FREQUENTLY  ObSERVEL  AT  The  MUUlHS  OP  THE  FOLLOWING  WATERCOURSES!  NIAGARA 
RIVER/  WELLANl  CANAL/  GSWtGG  RIVER/  GENESEL  RIVER.  ACCORDINGLY/  MUCH  OF  THE 
FIELD  wCPk  and  IMEwFRtllvE  ANALYSIS  IN  THIS  SlUDY  PCLUSED  ON  THE  DETECTION  OF 
NEARSHGR!  LAKE  CURRENTS  ADJACENT  Tl  THE  OUTLETS  OP  THESE  LARGE  WATERCOURSES 
USING  ThE  PLUMES  AS  TRACERS.! 

427  PLUPuwSkI#  EDwARD  J.l 

REMOTE  SENSING  OF  TuRblDITY  PLUMES  IN  LAKE  ONTARIO! 

(19?t)  TRANSPORTATION  ENGIneERaNG  jOOpkAL.  VuL.  102/  NO.  TE2.  PP.  975-Abb. i 


BEACH  EROSION)  CUkktM  S  >  HYDROLOGY)  RLMOU  SENSING)  SEDIMENT)  TURBIDITY) 

6927 i  GCCUE5) 

SPACE  IMAGERY  AM  hi  Gn-AL  7 1  TtPl  PhOTOgrAPhY  PROVIDE  Ah  EhhkCllVE  METHOD  Ok 
MOM  TOR  JNG  1  ht  CYNAP.ICS  Of  TURB1U1TT  FLUMES  if  LANE  ONTARIO.  THE  NIAGARA  RIVER 
PLUM  ,  AS  MUCH  AS  201  St  HUES  (5IU  RMD1N  AHA,  IS  BY  PAkTHt  LARGEST  TURBIDITY 
FEATURE  Ih  1HE  LAM  .  PLuM  ANALYSES  CtkRuBLRAUS  THE  PRESENCE  OF  A  FAk  VAIL  INC 
EASTRARD  FLObING  LGNGSHuR E  CURRENT  ALCkL-  THE  ENTIRE  SOUTH  SHORE  OF  THE  LARt. 

THIS  CURRENT  IS  MUST  PERSISTENT  AT  ThE  OSrECO  RIVER  OUTLET  RUT  XT  XS  QUITE 
VARIABLE  IN  THE  ROCHESTER  EMBAVHEN1,  rNERl  RAPID  SHIFTS  IK  RATER  MOVEMENT  HERE 

occasionallt  detecud.  The  position  ce  the  sf ring  thermal  ear,  a  zone  of 

MAXIMUM  UENSITt  RATER  CORRESPONDING  TU  THE  ADC t  C  ISOTHERM  MAS  LOCATED  NEAR  THE 
NIAGARA  RIVER  OUTLET  IN  IMAGES  OBTAINED  DURING  APRIL,  1973.1 

428  POLCYN,  FA6i AN  C.i 

A  REMOTE  SENSING  PROGRAM  FUR  THE  CtTERMlNAT iGN  OF  CL ADOFHORA  DISTRIBUTION  IN 
LAKE  CNTAKIU  (ifTGLti 

11973)  US  ERA  1S1  ANNUAL  REPORTS  FOR  ThE  ERA  IFYGL  PROJECTS,  FP33C-336I 

remote  sensing:  ifygl:  pru&rams)  cladcphorai  distribution:  phytoplankton:  algae: 
ChlopopmyTa: 

US-EPA-66C/3-73-C21:  GCU0E5A9:  GC ODE  Sri :  G000E5B9)  GCODESCZ;  GCGDE5C5)  GC0DE3D3) 

gccdesor: 

429  POLCYN,  Fabian  c.i  RfcotL,  DIAnA  C.i  CUmiLL ,  JOHN  t.i 

ANALYSIS  OF  HYDRULUGICAL  FEATURES  OF  PORTIONS  OP  THE  LAKE  ONTARIO  BASIN  USING 
SKYLAE  AND  AIrCPaFT  LaTAI 
( 1971  I  US.  NASA.  93PP; 

REMOTE  SENSING:  HtukLLuGY)  soil:  IHO;  RLMuTE  SENSING  SATELLITE: 
us-nasa-cr-erim-icZaul-ig-f :  gcuuEsi 

The  USEFULNESS  UP  Ski  LAG  AND  AIRCRAFT  DAT*  Plr  NAPPING  FEATURES  OF  HYCRCLCGlCAL 
INTEREST  IN  PORTIONS  OF  THE  LAKE  LNTAKIL  uPFlNAGL  BASIN  HAS  BEEN  INVESTIGATED. 
S19GA  AND  SlGLB  PhoToGNapHY  am  USEFUL  FOR  MAPPING  LAKGt  SlAlE  GELMORPhOLCGIL Al 
FEATURES  AND  FOR  ASSlSSING  kATER  DtPTF  AND  BATEF  QUALITY.  THE  AVAILABLE  S192 
DATA  GAS  AFFECTED  «r  LG»  FAtCUfcNLY  hit  it  DUE  TO  A  DJCDt  LIGHT  BHICH  BAS 
INADVCFTFNHY  LEFT  ON  ugRInG  UATA  COLLECTION,  BUT  DATA  PaE  r  Ak AT  ION  MAS 
SUCCESSFUL  IN  PARTIALLY  FtDOilNG  THIS  FKLOLtN.  THE  RESULTING  DATA  BAS  PROCESSED 
USING  A  RED,  NcAR  Ik,  ANO  THERMAL  BAND  TO  PROOOCt  A  MAP  AND  AREAL  STATISTICS  OF 
MYDAOLtC-lCAlLY  SIGNIFICANT  PEATuRlS.  A  T h t r m a l  model  and  a  reflectance  model  for 
DETERMINATION  OF  SOIL  MOISTURE  ktRt  DEVELOP i D  AND  IMFLEKENUD  ON  AIRCRAFT  DATA 
OVER  A  Slit  kHERE  FIELD  DETERMINATIONS  UP  SOIL  MCI  STORE  HAD  BEEN  FADE.  THE 
•EFLECTAME  MUDEl  AFFtARS  TD  HAVE  PRLHiSt  FOR  INFERRING  SURFACE  SL1L  MCISTURE  IN 
PARTIALLY  VEGLTATED  TERRAIN: 

430  POLECCK,  DAVID  M .( 

GCOLBUDGt  RADAR  OBSERVING  AND  DATA  PROCESSING  SYSTEM: 

(1972)  IFYGL  »  ND  9,  PPZ3-Z9) 

DATA  PROCESSING)  IFYGL)  CANADA)  AtSEARCnj  rROGRAKS) 

1FY-B9)  GCDDLS) 

431  PORTER,  RUTH  B.) 

THE  STORY  OF  SOMERScT ) 

(1972)  NIAGARA  COUNTY  HISTORICAL  SOCIETY  OCCASIONAL  CONTRIBUTIONS  NO.  21) 
SOMERSET)  NY)  NIAGARA  COUNT  Y )  HISTORY) 

BUTLER)  GCG0E5B2) 

432  POUND,  ARTHUR) 

LAKE  ONTARIO 

(1995)  kcnnirat  press  empire  sun  historical  pub  series  no  by: 

HISTORY) 

BUTLER)  GCGDkS) 

433  PRANTER,  LLAINE)  HASSAN,  JARtS  E.) 

ANNO  1  AT l C  BIBLIOGRAPHY  OF  LAKE  ONTARK  lIMkllOGICaL  AND  KLEATED  STUOIES.  VCLUMk 
11  -  BlllOGT) 

(1973)  Lt  EFA  BIOLOGICAL  RESeAkCh  SERIES  REPORT  ND  EPA-R3-73-02BB,  PPIlbl 


RATER}  POLLUTION}  ElOLDGY}  PHYIOFLANkTOM  ZLcPIANkIuN}  WATER  GuAllTYl  AVtS| 

ALGAE}  CYANuPHYTa}  OhlUpCFmYTA}  CHRYSbPHYTA}  PROTOZOA.  BENlHCS}  ARTHRuFmOa } 
1NSFCTA}  FARiSlUS}  SAMPLE  CLLLlCTUN}  P.tlhOOS}  MTS!  INSTALMENTS.  BIBLIOGRAPHY } 
Alf-B-LS-cPA-R3-73-0it'B}  (COLA i } 

SVt  PAPERS  CONCERNING  61CLCG1CAI  ASPBLtS  uP  L ARE  OKI AAlL  lNFloBNT  TRIBUTARIES 
AKD  LAM  OMAKIL  AIM  MVILkEL  AND  ABSTRACTED.  EACH  PAPER  A  AS  CRCSS-INOt  AEO  BY 
ALTHCA.  GEOGRAPHIC  AREA  OP  LAKE  AKL/LR  TRIBUTARY  AN  WHICH  STUDY  WAS  PERFORMED. 

OR  GAM  SM»  HABITAT  NJCrtt  AKD  UChKKcES  AKO  INSTRUMENTATION.  IK  ADOITIUN.  A  LIST 
OF  ADDRESStS  P OK  THt  AuTHGRS  ANu  AGEKCiES  WAS  INCLUDED  ALONG  WITH  OTHER  POSSIBLY 
PfkTlNeM  REPlRcNCES  WHICH  THE  AUTHORS  AtGE  KCT  ABLE  TO  SECURE  ANC  REVIEW  klTHiK 
The  T1  HE  LIMTATILKS  CP  The  GRANT.! 

434  PRINCE.  ALAN  !.}  BRUCE.  JAMES  P.i 

CRGAM  ZAT ION  CP  KeSEaRCH  ANO  PLANNING  ACTIVITIES  ON  THE  LAURENTIAN  GREAT  LAKES! 

( 1GB6 )  CcCO  SYMPCS1UP  ON  LARGE  LAKES.  UPPSALA.  SWEDEN.  3L  PP ) 

RESEARCH)  REbULAUUNJ  LEGISLATION)  REGULATORY  AGENCY!  MANAGEMENT!  PROGRAMS!  US  I 
CANAOAi 

23 IP i  GCCOEi!  (CODE i i  GCOLE3}  GCCLtG)  GCUCtSi  GCODEbi 

435  PNCIC .  CAMEL  0.  i  SWtENEY.  RuWERT  A.J 

ANNOTATED  BIblUCAAFhY  OP  LAKE  UNTaRIC  LIMNOLOGICAL  AND  RELATED  STUDIES.  VOLUME  1 
-  CHEMISTRY} 

( 1 G <  3  •  LS  LF  A  ECOLOGICAL  NlSlAPCh  SckILS  REPORT  NL  EPA-R3-7S-02BA.  PPXGci 
BIBLIOGRAPHY)  UR  EDGING!  WATER!  POLLLT ION}  CHcMSTRY}  aASTE  TREATMENT }  WATER 
DUALITY}  PElHODSi  ANA0YS1S}  Fh}  ALKALINITY}  NUTRIENTS}  HEAVY  METALS} 
CONDUCTIVITY}  rt AkDNESS !  TEMPERATURE!  TURBIDITY!  INSTRUMENTS! 

R  t  F-fc-0  S“t  P A“R  3“ <  3~C2b a }  GCOOtSi 

IP7  PAPERS  CONCERNING  ChtMCAL  ASPECTS  OP  0 AKE  ONTAkaU  AND  INFLUENT  TRIBUTARIES 
WERL  KEVlfMC  ANL  ABSTRACTED.  tAOP  PAPER  iaS  C RL SS-INOE XE C  EY  AUTHOR.  GEOGRAPHIC 
AREA  OF  LAKE  ANu/CR  TRIBUTARY  IN  WHICH  STuOY  WAS  PEKPURMC.  TECHNlGUE  ANO 
INST  ROP  E  Nl A1 ION  AND  PAKaHlIlkS.  IN  ALLIIluN*  A  LIST  Cf  ADDRESSES  PO*  THE  AUTHORS 
ANC  ACiNCUS  »AS  aNClUueO  ALONG  .IIP-  Llht.  POSSIBLY  PlRTINENT  REFERENCES  WNaOh 
The  authors  were  NOT  able  Tu  St  COkl  ANL  RtVitW  WITHIN  the  time  l  IP  IT  AT  IONS  up 
Thl  GR AM  •  } 

436  LOIKaN,  0.  w.i 

CONFLICTS  ARISING  FROM  THE  uSt  uF  SHLKL  PRLPEFTY  ON  Thl  GREAT  LAKES! 

UGEl)  PRCC  GREAT  LAKES  «AltR  RESOURCES  LONP.  PPIO-1J3! 

LANG  USE!  ShUKE  ll w c LuPMt N T } 

CAN-tlC-Ii  GCOUti!  GC0DE2I  GL0UL3 }  GCCUEV}  GCC.DE'}  GCOLEt} 

SHORELINE  DEVELLPNEM  ALONG  T He  GREAT  LARES  HAS  INCREASED  OVER  THE  PAST  ONt 
HUNDREC  Years  TO  T  Pit  PulNT  ..htRt  TODAY  ALMOST  HI  OF  THE  TOTAL  POPULATION  OF 
CANADA  ANC  iHt  US  tm  WITHIN  THE  GREAT  LARES  bASIN.  A  Rt  LATlVEl  Y  NARKCa  STRIP 
ALONG  Tr(  AFPRORIMaTcLY  IG.UUC  MilcS  OP  SHORELINE  IN  THE  US  AmD  CANADA  ON  WHICH 
This  OEVElOFPENT  HAS  TAKEN  PLACE  REPRESENTS  SOME  OP  THE  MOST  VALUABLE  BEAL 
ESTATE  CN  THE  CUNTlNENl.  INVEST  hEM  IN  Tnt  PRESENT  CANACiAN  SnOKELINE  ALONE  IS 
CONSERVATIVELY  ESTIMATED  AT  2  i/e  BILLiLN  DOLLARS.  THIS  INVESTMENT  HAS  BEEN  MADE 
BY  VAF1CUS  INTERESTS.  RANGING  PROM  A  SUMMER  CCTTAGE  TO  A  MAJOR  INDUSTRIAL 
COMPLEX,  each  wlTr  ITS  0»N  PtOOwiAK  REQUIREMENTS.  ABOUT  THE  ONLY  THING  COPNUK  TO 

the  various  interests  is  the  wesire  to  be  located  on  or  near  the  great  lakes 

SHORELINE.  IT  IS  NOT  SURPRISING.  THEREFORE.  TO  FIND  THAT  CONFLICTS  EXIST  BETWEEN 
SHORE  PRCPER1Y  LSeRS.  FOR  EXAMPLE.  ThtRE  IS  THE  CONTINUING  CONFLICT  BETwEtN 
URBAN  ARC  INDUSTRIAL  EXPANSION}  OPEN  LAND  USE!  The  conflict  between  agricultural 
ARC  InCUSTkial  USE}  ANO  Tht  LONFlICT  bt T kEEN  CLMMt kt 1 AL-InDlSTRI AL  DEVELOPMENT 
ANC  The  PRESSING  kGqOiRLNEM  FUR  MOKE  ANO  MORt  RECREATIONAL  FACILITIES.  SINCE 

There  will  oomance  to  be  conflicts  in  the  future,  with  increased  develop  ent 
and  charges  in  lanl  use.  it  is  essential  that  adequate  land  use  planning  be 

CARRIED  CUT  TO  ENSURE  MAXIMuP  BENEFIT  TO  ALL  CONCERNED.  PROP  THIS  GREAT 
Rf  SCONCE .) 

437  QUINN .  PRank  h.}  OEN  HARTOG.  GERR1T. 

EVAPORATION  SYMHlSIS  panel 

PROC  IFYGL  WRAP-UP  WORKSfXJP,  P59-W. 

EVAPORATION}  M AT  Ht  M A T  I C A  L  MqLELSI 


IFY-B2Z  >  GC00E5  ! 


438  RAO.  PtSlfAjl  6.|  hlUr,  TAUtPAUI  S.i 

CALCULATION  Of  I Mt  sn«D»  iim  bIND-DRIVei.  CIRCULATIONS  IN  LANE  ONTARIO) 

<1970  AklH.  NET.  GeLPh.  B10RL.  UK.  A.  VOL.  19.  FP195-Z1C) 

MATHEMATICAL  MODUS!  RlNO)  TOPOGRAPHY)  CURRENTS) 

2600 i  GCCDES ) 

NUMERICAL  CALCULATIONS  At  At  RALE  10  DETERMINE  1HE  SHADY  STATE  FEATURES  Of  THE 
klND-DRIVEN  CIRCULATIONS  IN  LAKE  ONTARIO.  11  IS  ASSURED  THAI  THE  HATtft  IN  THE 
LAKE  HAT  6E  REPRESENTED  6T  AN  INCOMPRESSIBLE  HOMOGENEOUS  ELU10  LAYER.  A 
CONDI  TICK  IhAl  IS  1 YFIC.l  Of  A  kINTER  SITUATION.  ThE  LINEARIZED  HASS  IfcANSf OAT 
IGUAT IONS  ALL  THEN  SOLVED  FDR  AN  lHfCStC  bIND  STRESS  OH  1  HE  SURfACE  Of  THE  LANE. 
EFFECTS  OE  BUTTON  F.1CT1UN.  EOT  TON  TCFUGRAPHY.  LATERAL  BOUNDARY  CONFIGURATION 
ARE  1AKEN  INTO  ACCOUNT.  EFFELT  uf  ROTATION  is  represented  by  a  constant  CORIOLIS 
PARAHETEk.  CIRCULATION  FAlURN*  BtRE  CALLULAUD  FOR  THE  CASES  CF  LHIFuRR  AND 

spac i ally  variable  rind  stress,  n  las  shu.n  that  botton  topography  strongly 

INFLUENCES  THE  CIRCULATION  FEATURES •  The  DOMINANT  FEATURE  Uf  THE  ClRCULATlUN  IS 
A  ThU-CELL  PATTERN  «ITh  A  SHALL  COvNUk-wlDCKBlSE  CIRCULATION  CELL  IN  THE 
SOUTHERN  PART  OF  THE  LAKE  AND  A  LAkfet  CLuCkrISE  CELL  IN  THE  NORTHERN  PA«T  nITH 
AN  INTENSE  bEST-BA.U  RETURN  FLO.  IN  1FE  INTERIOR  OF  THE  LAKE  I 

439  «A0.  SALEH  S.i  BUKATA.  ROBERT  f.i 

THE  DELINEATION  OF  A  FuINT  SOuRCe  HOPE  BY  THE  STUDY  OF  BACTERIAL  POPULATIONS) 
(19771  J  APFLUO  BACTERIOLOGY  AKtl-Ui 

BACTERIA!  FLUHtS!  NOlkUNI  LOADING)  HEaSUREHLNT )  ANALYSIS)  DISCHARGE  FLObJ 
7251 !  6CC0ESA9T3) 

RECtM  FC1NT  SOURCt  Hi  CRObl  0L0G1C  AL  STILUS.  LSI  NO  RADIAL  GRID  SAHFL1NC 
STATIONS.  HAY  t  INDICATED  THE  PCUnTIAL  UF  D»1NG  BACTERIAL  POPULATIONS  10 
OELINFAYC  Hi k 1NG  ZONES  ANL  IDENTIFY  THE  PLuMeS.  ThE  DISCHARGE  FROP  THE  NIAGARA 
RIVfk  lMu  LANE  OMakIL  .As  STbwlEu  ANU  Ml  C  RUB  ILLOGICAL  DATA  FRUh  THE  RAIN  FLUNE 
AREA  (IMPACT  ZONE).  ZL'Nt  OF  RlNuR  INFLUENCE  LF  Tht  FLUHf.  AND  THE  NoN-PlUME  LAKE 
•ATERS  Aft  PRESENTED.  J  HE  HI LROBl 01 CGllAl  LBit.VATlCNS  Bt*E  POUND  10  aGREl  bITH 
ThERHAL  OBSERVATIONS  OF  THE  PLUME  AREA  HA D l  BY  REHuTE  SENSING  SCANNING 
TECHNIGOiS.) 

440  RAG.  SALEH  S.i  DUlN*.  BERNARD  A.) 

INFLLtNCt  Uf  lEhPiAATO.E  ON  LANe  BACTERIAL  ACTIVITY! 

C 1979 )  CATER  RtSLAFCn  B ( t I « 52B-52B) 

TEHPfRATURt!  BACTERIA!  OXYGEN!  bl U EGkAC A« l L I T t I  ESCHERICHIA!  LAKES! 

CAN-CC 1 B-Ck-7 >  GCuLE.i  GCLDESi  GCCDETi 

OXYG( N  Lilli ZAl 1 CN  RAILS  OF  ISOLATES  CF  FL A Vt b ACT tk I  UN  f  R  OH  LAKE  CN1AR10  AND 
LAKE  SL'FcRILr.  ANU  AN  E.  Cull  HkON  The  ST.  LABRENCE  RIVER  BERc  OBSERVED  Al  9  AND 
2G  DEGREES  C.  DATA  PRESENTED  INDICATE  THAT  THE  OXYGEN  UTILIZATION  RATE  OF  THL 
lake  bacteria  at  9  degrees  c  is  simian  k  that  cf  the  river  bacteria  ai  eg 

DEGREES  C.  THE  OBSERVATION  IS  ALSL  EXTENDED  TO  EXPLAIN  THE  SEEH1NGLY 
SATISFACTORY  BIODeGk.DaT ION  UF  NUT.iENTS  DISCHARGED  INTO  bATeR  BODIES  IN 
TEHPERAU  CURATES! 

441  RASTDnIS.  SUSY*  A.)  HAcE.  JAReS  B.|  ALLEN.  HERBERT  E.l 
CONCEPTOAc  F  R  ARE  BUR.  FOR  COORDINATED  GREAT  LANES  HONI TURING) 

(19TE)  <1  GREAT  LARIS  RES  9 < 2  1  1 117-12u  ) 

MONITORING)  RODEl  STILUS!  CANADA!  LSI  METHODS) 

7873 )  GCCDEli  GCOOli)  GCUUE3 !  GCUDE 9 )  GC0DE5)  GCCDEfcl 

The  UTILITY  Ur  CONLeFTUal  RUUEcS  is  DISCUSSED  AS  A  BASIS  FCR  EFFECTIVE 

DE  VELOPHf NT  UF  C0LRD1NAT  EU  RUhITlRING  EFFORTS  ON  The  GREAT  LAKES.  THE  USE  OP 

CONCEPTUAL  RODtlS  IS  ILLUSTRATED  IN  2  bAYSi  11)  The  DEVELOPMENT  OF  A  RETnOOULOGY 

FOR  SPECIFYING  HONi TURING  ObjtlllUS  OF  ThE  GREAT  LAKES.  BASED  ON  A  CONCEPTUAL 

RODfl.  ANL  (2)  FRe  SENT  AT 1UN  LF  A  CORF  RLHtNSiVl  METHOD  FOR  DEFINING  RESOURCE 

NEEDS  T(  ACHUVE  MONITORING  OBJECTIVES.) 

442  REIGhARD.  JACCB  L.) 

SORE  FLANrIOn  STUuleS  IN  ThE  GREAT  LAKES) 

(18931  8  LS  FISh  COMMISSION  FP127-19E) 

FHYTCPLANRTkN)  ZOLPLANKTOHi  alGaE)  PrUTuZca)  NCLLUSCA)  FISH)  EQUIPMENT)  METHOGS) 


66601  GCDDtl)  G0C0E2)  GCCDL3.  GC0DE4A)  WCGDEs)  GCQDE6) 


443  RECIEk*  FtNRY  A. ) 

ECOSYSTEM  UNDERSTANDING) 

114761  RCSENbERGEF.  DAVID  K.  AND  AivDREW  ROBERT  SON*  EDITORS*  NORKSHGP  DR 
ENVIRONMENTAL  C.lrHU  Of  1HE  GREAT  LAKES*  IjC*  P55) 

HAPPING;  RESOURCE*;  MANAGE MENT t  MUNI  TLR I Ng;  MODEL  STUDIES! 

I JC-RA7  I  GCODt 6 i 


44  REINERT*  ROBERT  t.i 

INSECTICIDES  ARC  THE  ORE  AT  LAKES) 

(  I  HURLS  GREaT  LAKlS  FOUNDATION.  VOL.  2*  RO.  1.  fp,  3-4.) 

IKSECTICIDcS )  0D1)  HlSTOkY)  *AL  VEL1NUS  NAMAYLUSH)  SAEVELIHUS  FONT  INAL  IS)  FISH) 
ORCCRHYRCHUS;  CHLORIrATED  HYDROCARBON  INSECTICIDES;  TlAlClTY)  PESTICIDES) 

£573*  GCCuEl ;  GCC0E2;  UC0DE3)  GCGDE4;  GCGDE5;  6CGDE6I 

445  REINERT*  RDbtRT  E.) 

PESTICIDE  CLRCERTKATIORS  IN  GREaI  LAKES  FISH) 

(1970  PESTICIDES  MONITORING  JOURNAL.  VLl.  3*  NO.  4.  PP.  233-240.) 

PESTICIDES;  F  ISh )  DOT;  DUL0R1R;  1NSECUC1DES)  METHODS)  ANALYSIS)  feATtR) 
CHLORINATED  HYDROCARBON  pesticides; 

5606;  GCCCE1 ;  GCCCEel  GlODEA)  GCCDE 4 f  GCoCt 5)  6C0CE6) 

DURING  TN(  PAST  4  YEARS  ThE  ARN  Akouk  GREAT  LAKES  FISHERY  LABORATORY  OF  THE 
BUREAU  CF  COMMERCIAL  FlSnikUS  HAS  BUS  MONITORING  INSECTICIDE  LEVELS  IN  FISH 
FROM  THE  GREAT  LAKES.  The  Twu  INSECTICIDES  FOUND  IN  ALL  GREAT  LAKES  FISH  HAVE 
BEER  DDT  (ODT*  DUD*  LDE I  AND  D12LCR1N.  FISH  rKOH  LAKE  MICHIGAN  CONTAIN  FROM  2  TO 
7  TIMES  AS  MUCH  CF  THESt  INSECTICIDES  AS  THOSE  FROM  THE  OTHER  GREAT  LAKES. 
INSECTICIDE  LEVELS  CALCULATED  UN  A  bHLLE-FISH  BASIS  SHUN  A  PARKED  DIFFERENCE 
FROM  SPECIES  TO  SFeCicS.  rIThIK  A  SFtCltS  TnERc  IS  A L SL  AN  INCREASE  IN  DDT  AND 
D1ELDR1K  Levels  hi  In  AN  INCKEASc  IN  SUE.  IF  THESE  INSECTICIDE  LEVELS  ARt* 
HOhtVrR*  CALCULATED  A*  Fpf.  UF  LNScCUciDt  IN  THE  EXTRAC1ABLE  FISH  OIL*  THE 
DIFFERENCES  IN  CONCENTRATION  aETwEfn  Slit  GROUTS  BECuMES  CONSIDERABLY  LESS. 

LA  3CRATCR  Y  EXFtKIMenTS  INDICATE  ThaT  FISH  CAN  BUlcD  Up  CO'KC  ENTRAT IONS  UF  DCT  AND 
DIEEURIN  AT  THE  F ART S-? ER-M1 LL I  UN  tCVcL  FROM  P ART S-P ER— T R ILL  1  UN  CONCENTRATIONS 

in  the  water; 

446  At  INLAND*  JERRY  F .; 

PLANR1CN1C  L1ATCFS  CF  LAKE  UNTAHC) 

(196V)  GREAT  LAKES  FISHERY  COMMISSION.  TECHNICAL  REPORT  NO.  14.  PP.  19-26.) 
ASTERILNELLA)  FRAGIlArIA)  lAbtuLAhiA;  ST c PHANOD ISCUs )  PHYTOPLANKTON) 
BaCULARICPHTCEaE* 

GLF-TR14)  GCCDE S ; 

THE  MAJCR  SFECIES  OF  DlAlOMS  IN  SURFACE  COLLECTIONS  FROM  LAME  ONTARIO  IN 
StPTinSEP  1464  RtKE  aSTeRIuNELLA  FORMOSA*  FRAGILARIA  CROlGhENSIS*  AND  1ABELL AR1S 
FENESTRATa*  DuMINANT  SFeCicS  IN  Tnt  DEEF-kATER  SAMPLES  hLRE  STEPHANCD1SCLS 
ASTRAEA*  s  *  ASTRAEA  VAX.  MInTULA*  AND  F.  CRCIC'NENSl  S.  THE  DUTCH  FLORA  IN 
SURFACE  CULECUONS  VARIED  AMONG  StVERAc  STATIONS  IN  THE  EASTERN  END  OF  THE 
LAKE . ) 

447  RICHARDS*  T.  LeCYD )  ROUGIRS*  G.  NEITF) 

AN  INVESTIGATION  OF  1  HE  EXIWtMES  OF  ANNUAL  AND  MONTHLY  EVAPORATION  FROM  LAKE 
ONTARIO 

(1464)  L  OF  Ml  GREAT  LAKES  RES  DIVISION  FROC  7Th  CDNF  GREAT  LAKES  RES*  F2B3-2V3) 
IVAFCPATIuN;  MATHEMATICAL  MODELS) 

134)  IGR-C7-iSe4)  GCUDtS) 

446  RICHARDSON.  6  ILL  I AM  L.)  THOMAS*  NlLSLN  A.) 

A  REVIEW  OF  ERA'S  GREAT  LAKES  MODELING  PWOGRaF) 

(1976)  IS  EPA  MR LC .  uF  THE  CONFcRENCt  LN  ENVIRONMENT Al  MODELING  AND  SIMULATION. 
PP2C-Z* ; 

MATHEMATICAL  MODEL*;  water  UOAlITY)  cLTkcPMCATlDN)  DATA  PROCESSING) 

7060  GC0DE3)  GC0DE4 ;  GuuDEi;  GCODtt)  GC0DE3C ) 


BBORltRAnLr  LA.RlnCE  V.) 

UrPtR  SU0R1AK  UAYUGAK  SERitSr  MAGARA  FttUKUER*  Nt V  UkK) 

(1966)  GEOLOGY  OF  KESTERk  KER  TORN  CtiOlfeuOK*  KV  il Alt  GEOLOGICAL  ASSOC  BETH 
ANNUAL  MFETINWi  FF29>31) 

GlOLC'l-Y)  NY) 

NYG-iP)  GLuutSA9)  GCUUES62)  GCuDtSb9)  GCOOESC2)  GCLUtSC*)  GC0DE96) 

450  RINGLtR*  htll  H.) 

FEEDING  ECOLOGY  CP  FISHES  IK  lMfc  SI.  LAkAENCE  RIVER) 

(197?)  Gf IS*  j  AP.t S  r.»  CD.*  RKELIMNARY  RERURl«  BILlCGIC AL  CHARACTERISTICS  OF 
IKE  SI.  L a Ak t KC t  KILLS#  sue  tNVlkCNPEMAL  SCIENCE  AKO  FORESTRY*  PF91-109) 

FOOD |  FISK) 

M-US-FF-SU  GCCiDt 7 1 

451  RGbERTSON*  A SURE. > 

AVAILABILITY  OF  1KF  CRPiAT  ICR  FOR  MAPPING  PLANKTON  01 SlftlBCT 1  CHS  IN  THE  GREAT 
LAKES; 

(19761  KuStKBtRGEk*  CavID  R.  AND  AhuRtK  KuetATSON,  EDITORS*  gORKShGF  OK 
EKVlSOKrti.ni  nAsFlKb  OF  T Ht  GREAT  LAKES*  1  jC*  Fl*i>126) 

PHY  T  CF  L  AKKl OK  >  2C0FLAKK1 OK  #  LlSlRlbuT A  On#  HARPING) 

IJC-RA7;  GCLbtfc) 

452  R06CKTS0K*  anDRE k) 

THE  D1ST* IblT 1CK  OF  GALANOiU  CuPtSOCS  IK  THE  GREAT  LAKES} 

(1966  1  0  Or  P.  1  GREAT  LAKES  fctS  DIVISION  FROC  9TH  CDkF  GREAT  LAKES  RES*  P12G*139) 
COrtFOCA;  Ul as TLKOS #  LJF.KJCALAKUS )  SEKtCELLA}  ABUNDANCE)  01STR1I0T10N} 

I GK-c  9” 1 9t  o »  GCLCElj  GCuUtZ;  GC0DE3)  GCU0E9)  6C0DE!)  GC00F61 

THE  GiCGRAr-hlLAl  DISTRIBUTION  OE  THE  *t  CaLAKOIO  COPEPOOS  IK  THE  GREAT  LAKES  HAS 
BEEN  STUDAEL  iHKOUGn  A  SYKlHLSlS  OF  TkE  SStVlOOSlT  POBLIShEL  I OEHT IF  1C  AT  IONS 
klTn  A  Limit  KOKBEk  Or  LfciClKAl  OEltrKlKAllCKS.  6  SPECIES*  01APT0PUS  AShLAKDI. 
0.  H1KLTCS*  U.  LRtGOKtKilS*  L.  SlLillS*  EFlSChbHA  LACLSTK1S  AKO  L1HNUCALAH0S 
MaOoRIS#  HE  V  i  Bti  K  PuuKL  iK  ALL  Ini  L  AKL  ^  •  SiNECELLA  CAuAKClOcS  HAS  fettN  FUUKO 
IK  ALL  T  Hi  LAKES  BUT  ERIE}  t  UK  Y  T  t  PDKA  AFF  IMS  IK  LAKES  0KTAF1L*  EKIE  AKC 
MChIuAk;  o.  SICIkCLLES  IK  ONUraI  AKL  EUti  AKO  0.  KEIGHAROI  OKLY  IK  ERIE.  2  OF 
TmF  SPfClrS  1  ha  1  OCCUR  IK  ALL  Tnt  LAKES*  0.  SlClLiS  AND  L.  FACKORLS*  ARE  MOAS 
ABOKCAM  IK  Iht  KOsThckk  lakes;  1  HE  IKVckSe  IS  TRUE  OF  C.  OF t OOKEKS IS •  THE 
RELATIVE  A  ElKlAKCc  S  OF  ClAPUMOS  lK  LAKE  PaCHIGAK  IK  1969*  IK  LAKE  MCHlGAK  IK 
1919-SS.  AND  IK  LAKE  EKIE  IK  IVSo-S?  htfct  COMPARED.  THIS  SHCbeD  THAT  0. 
CREG0KEKS1S  hAS  RELATIVELY  MLRL  AbUKU  AN  1  IK  LAKE  EKIE  IK  1916*17*  AKO  D.  SKILLS 
IK  LAM  KiCMGAK  IK  19S9-S>.  The  SEASON  OF  MAXIMUM  ABUNDANCE  OF  A  SPECIES  KAS 
GENERALLY  tAFLUF  IK  LAKE  ERit  IK  A9S6-1I  THAN  IK  LAKE  MCHlGAK  IK  19S9-SS.  THE 
CONDITIONS  IK  lake  MChaGak  IK  a969  KtKE  1  NT  t  RP.tC  1  AT  £  IK  BOTH  ThESE  RESPECTS} 

453  RCBESTSCY*  AKCKtb) 

U.S.  IFYGL  SHIPBOARD  DATA  AUUISITIGK  SYSTEM 
(19791  IFYGL  TECHNICAL  MANUAL  SERIES  KC  S*  PPAC) 

IFrGl;  US}  RESEARCH*  GAIA  PROCESSING)  REMOTE  SENSING)  MEASUREMENT )  METHODS) 
SCATS) 

IFY-Tr.l;  GC  CUE  s  ) 

454  RCetKTSCK,  AKLREr:  EAL It*  Brian  J.  j 
A  CARtJCK  tuUGET  FOR  LAKE  ONTARIO) 

(197S1  IMFRKAT  ASSOC  Or  ThtuAEUCAv.  AKC  APPLIED  L1MK0L0GT  HROC  CONGRESS  IK 
CANADA  V  19#  FP29I-299) 

CARBON ;  IkumiAHK  CArBOk;  MATHEMATICAL  MODELS) 

1TL-C-1979-RA)  GCCucSAkT 3 )  GCu0tSD319)  GLLUESC2T5)  GC0DESD9T1)  GCCDE7) 

455  ROCHESTER  GAS  AKC  cLECTkaC  COKFCKaTICK* 

GIKKA  KLCLEAR  POKE  R  RLAKT  316(A)  DEMONSTRATION  SUPPLEMEKl  ) 

(19771  RCchISTER  t*A a  aKU  EleCTKaC  i  SECTIONS  UNPAGED) 

TPFFKAl)  FLUMES)  NUCLEAR  Ro.tR  GEKERATaKU  STATIUNS)  CLALuPHCRA)  ABUNDANCE) 
GAPPARUS)  ElKlnCS)  FISH)  TC*iC  lIMT)  T  EP  PER  aTURE  i  MATHEMATICAL  MODELS)  ALOSA 
PSELOOHARtKGUS)  LSMcROS)  SPAKK1RG)  KLTROFIs)  KuRCKE  AMERICANA)  MICROPTERUS 
DOLOPiI E Ul )  OKCORhYHCHUS)  SALhC  TkuTTA)  COMMUNITY  STRUCTURE)  EFFLUENTS) 


REPFOOUCTIONJ  SURVIVAL;  EhU»lKntI.T|  MIGRATION;  C1SEASES; 

AGE-tl-G;  GDUDESCS; 

486  ROCHESTER  GpS  AM  ELECTkII  CUkPUk AT1LN; 

RUSSHL  STAliUN  31t<AJ  DEMONSTRATION; 

<1977>  l  SECIluNS  UNPAGED! 

ELECTRIC  PGRLR  GLNtkRliN&  STATIONS;  THErMAL;  PLUMES;  0] STRIBOTIONT  ABUNDANCE; 
EFFLUENTS;  t hTRXiNMENTS ;  MIGFAUON;  DISEASES;  MATHEMATICAL  MODELS;  BENTHOS; 

FISH;  CL ALOP HUS  A;  GAMF.aRUS;  ALUSA  PSk DLcHAklhGUS i  OSMERUS!  MOTFQPIS;  MORONE 
AMERICANA!  FICNGFURUS  OOluMiEUll  ONC Ok HI NCHU S  i  SALMC  TRuTTa;  SPAWNING; 

SURVIVAL;  1U1C  L1MI1; 

RGe-E I-R  |  6CUDE5C2I 

487  RODGERS#  G.  Ntllh; 

Hf  AT  AOVLCUON  »llhiN  LAKE  ONTARIO  lk  SPRING  AND  SURFACE  RATER  TRANSPARENCY 

ASSOC  1  A  Tt  U  b 1 1 H  1 Ht  1 HERHAL  6  Ak  j 

(1HE)  Fkoc  liTH  C  ONF  6k  LA  I  LAKES  RtS#  PGeu-GcB; 

TtPF  Ek ATI  At ;  AUVtCTlOh  AND  CUMvkCTiUN;  STkAUF ICAl ION!  MESOLIMhlON; 

IG»-Cli-I9be;  GCUUtS; 

THE  PATTERN  LF  hcAl  CONTENT  CHANGES  THROUGHOUT  LAKE  ONTARIO  DURING  T Ht  PkklOO  IN 
GH1CH  STRATI El C A} ION  BEVcLOP tO  (AERIL  iHkDLGh  JUNE)  IN  19BS  SUGGESTS  THAT 
ACVECT1CN  OF  make.  MATE k  FkOE  SHUkk  AktAS  IS  AN  IMFuRTANT  FACTOR  IN  THE  FUNNATlbN 
OF  Trtt  T ht  RhOc L 1 Nt  UN  THE  SnlRL  SIDE  OF  THE  ThEREAL  GAR.  PREVIOUS  PAPEkS  ON  THE 
Thermal  ear  HAVt  UtSCRlBEO  The  HIGH  CLkkcLAT ION  OF  TURBIDITY  mITH  TEMPERATURE  AT 
THE  LAKt  SURFACE  IN  Ink  REGIuN  UF  T Ht  N  UtGktlS  C  ISUlMkkh#  BASED  ON  VISUAL 
REPORTS.  RcUOkuS  OF  CROSSINGS  OF  THIS  ISOlhERM  IN  i9b7  bITH  A  TUbED 
TkANSMlSSOntltfi  TntKNwHtTEb  CONFIRM  ThL  COkbEL AT  ION  QUANTITATIVELY  AND  ALSO 
REvrAL  IN  ulUU  ThE  ASSOCIATED  VAriEU-O#  HlRIZOnTAI  TtMPEkxTOKE  GRADIENTS  j 

488  k C D G t R S #  b.  KEITH. 

LAM  ONTAKJL  DAI*  kt  FORT  -  lSfckJ 

1191-31  L  OF  lUKONlo  GRtAl  LAKES  INSIllUTE  FkELIHINAk'Y  REFURT  No.  1C.  192P; 

TE  NP  C  F  A  T  Uk  t  J  LCti  LUkkENTs;  PkTtURoLUGY)  mLNLI  »AYeSj  RALIaTIUN;  UOnDUCTIVIT Y J 
ph;  dissolved  oxtGIn; 

CAN-UT-GU-FkiUJ  GCULESi 

459  ROOLtPS.  G.  KIITh; 

THE  THfRP.Xl  BA fc  IN  LAKE  ONTARIO.  SPRING  IVoSANt  bINTLk  I9CS-66; 

< 19ct »  L  LF  Pi  GREAT  LAKES  nis  DIVISION  rFUC  91 H  CUNF  GREAT  LAKES  RES#  P3e9-S74} 
1 L  P  F  F  R A 1  OR t ;  CURRENTS; 
lGk-C9-IStt;  bLCDeS; 

THt  TfHPfkRlufct  ANL  bATck  MASSES  UF  LANE  ONTbRIO  Wt  Kt  STUDIED  DURING  THE  SPRING 
AND  bINTLk  FtklUDS  mHEN  bATEkS  Arc  PRESENT  AT  TEMPERATURES  BOTH  ABOVE  AND  BELUb 
THE  TtPPtkATORt  LF  MAXIMUM  DENSITY.  The  2lNE  bhkkE  1  HE  SURFACE  bAS  JUST  AT  THE 

tehpsratuse  cf  fax i nun  density  cthe  Thermal  sari  separating  these  baTERS 
OFNCNSTPaTeL  MARRED  MRIZUMai  GRADIENTS  IN  UMPERAlURt#  TURBIDITY  AND  COLOUR. 
THt  MOVEMENT  UP  THt  ThERMAr  Bar  IS  DOCUMtNTcD  FOR  THE  SPRING  CONDITION#  AND 
CIKkFNT  PtASUkcMtMS  TAKEN  IN  THE  dAR  «Rl  SHOWN! 

460  RCUGFRS.  G.  KEITH! 

bATtk  POTION  AND  TEMFERaTUPe  UF  GkEAl  LANES  bATERS; 

I197M  FCSENBLRgEr.  CAV1D  N.  AM  ANDkLb  ROBERT  SON#  EDITORS#  WORKSHOP  ON 
ENVIRONMENTAL  MAFF1NG  UF  ThE  GREAT  LAKtS#  IjC#  P1B3-I6AI 

currents;  Temperature; 

1JC-RA7;  GCOOte; 


461  kCDCERS#  G.  KEITH;  SATO#  GEN  K.; 

FACTORS  AFFeCTING  THE  FROGRESS  OF  THE  THERMAL  BAR  UF  SPRING  IN  LAKE  ONTARIO; 
<1970  FRLC.  1  j T h  CUNF.  GREAT  LAKcS  RES.  PP9<.2-9tCr! 

terfirature;  air-sex  mixing;  mesolimnion;  lakes;  stratificatiun;  thermal  bar; 
209;  GCCDcS; 

The  MOVEMENT  OF  ThE  SFR1NG  THERMAL  BAR  IN  LAKE  ONTARIO  HAS  BEEN  EXAMINED  IN 
RELATION  TU  THE  HEAT  COnTENT  UF  The  LAKE  AND  HEAT  FLUX  THROUGH  THE  LANE  SURFACE. 


EVIDENCE  IS  PRESENTED  SUPPORTING  THE  CONltNlICN  THAI  Tht  PRIMARY  CONTROL  OF 
THERMAL  BAR  MOV t ML Kl  LILS  kllh  SUhFACt  HtAlING  AND  1HL  INITIAL  MEAT  CONTENT  OF 
THE  'CCtD'  SIC  HON  OF  The  LAKE  IKK  BhlCh  Tht  THERMAL  BAR  MOVES.  CATS  th  J  APRIL 
Mi  AT  COhTthl *  AM  Tht  OAti  ui  DISAPPEARANCE  CF  THE  THERMAL  BA R  Ik  EASE  OhlARlO 
IF  THE  YEARS  FRCF  I9tS  TO  I9b9  INCLUSIVE  HAVE  REEK  ANALYZED.  CORRELATION  EXISTS 
RE  Hi  Eh  HEAT  COhTthl  Ih  THE  DEEP  SECT ILh  Oh  i  APRIL  AkD  THE  DATE  CF 
DISAPPEARANCE  OF  Tht  ThiRP.Al  RAF.  Tht  SCATTER  Ih  THE  DATA  SUGGESTS  THAT  THE  DATE 
MIGHT  BE  PREOICTlu  To  .IThlh  A  DATS.  IMS  CORRELAT 1  Oh  EXISTS  RECACSE  THERE  MAC 
REEh  LARGER  VARIATIONS  IN  HEAT  CONTENT  THEN  CUMULATIVE  HEAT  FLUX.  THE  HEAT 
CONTENT  OF  THE  DEtf  FART  OF  THE  LAhE  ON  1  AFhiL  (RELATIVE  TO  HEAT  CONTENT  OF  THE 
LAKE  GHth  STRaTIFICAT a  ON  jLST  STARTS)  VAhlEC  ET  A  FACTOR  CF  2.  THE  AVERAGE  HEAT 
FLUX  THROUGH  THE  LAKE  SURFACE  OVER  THE  MONTHS  OF  APRIL  ANO  PAY  IN  THESE  YEARS 
VAP I  ED  RY  ONLY  LSI  FROM  TnC  PLAN.  IN  A  DISCUSSION  OF  NHAT  CONSTITUTES  TnE 
RFblNNINC  OF  The  SPRING  THERMAL  BAR.  HQ  REGIMES  ARE  IDENTIFIED.  THE  FIRST  IS 
ASSOCIATED  MI1H  ThE  fRCGRtSS  OF  T HtRMCCL 1NE  DEVELOPMENT  IF  THE  WHOLE  LAKE  ANO 
ITS  MOVEMENT  IS  CONTROclEC  PkINAkaLY  EY  SURFACE  HtATiNG  AND  INITIAL  LAKE 
TEMFERATLHLS  IN  THE  UEEF  FART  OF  T fit  LAht.  THE  SECOND  TYFE  CF  THERNAL  EAR  ARISES 
DUE  TO  FLU*  OF  NAIERS  GREAT tR  THAN  A  DEGhtES  C  INTC  A  LAKE  AT  TEMPERATURES  LESS 
THAN  A  DEGREES  C) 

462  RGOIN.  ERVIN  Y.) 

REHAV1CR  of  NLNCOhSLRV Al 1VE  POLLUTANTS  IN  AGUtOUS  ENVIRONMENT S i 

•IAEA)  J.  MATE*  POLLUTION  CONlRUL  FEDERATION.  VOL.  Al.  NO.  U.  PART  2. 

PPRA7S-RAM) 

PCLLLTICM  mAHR;  EuTROFHKaT  10hJ  aerobic  bacteria; 

1E7CJ  GCCDtbi 

463  POSEBURCUCH.  J.  DOUGLAS  ) 

ORSERVATIONS  OF  OOF  GREAT  lakes  NLIGPBCk!) 

(19tt)  M  NATURAL  KtSOwFCtS  CUUNCIL.  IATh  ANNUAL  CONftFENLt.  PPA  3-Afc I 
CCMPtKCIAl  FlSHERtESl  FISHING)  FISH  STCChlNG) 

Ml-hFC-CUl  GCULtl;  GCOtti )  GCutt j)  GCuuEA)  GCCCEbj 

464  ( OSFhpE  FGth»  DAVlu  R.) 

AREAS  CF  NONCUMPLIAhCt  PROBLEM  AREAS  IN  Tht  GREAT  LAKES) 

(1970  ROSENREFGER.  0AV1L  R.  AND  ANDRE*  RubERTSOF,  EDITORS.  mCRK$HO  ON 
ENVIRONMENTAL  RAFFING  OF  THE  GREA1  LARES.  IJC.  P17S-Ibt) 

MAPPING)  MAltP  GOAL  IT  Y) 

1JC-RA7)  GCLDEI)  GCOOti)  GC00L3)  GCOuEa)  GCCUES)  GCUDtt) 

468  ROUSE.  FPEOEFICN  0.) 

GREAT  LARES  ALTERNATIVE  FUTURES  AND  IMPACT  OF  RESEARCH) 

( 1972 1  FFOC  1ST  FEDERAL  CONF  ON  THE  GRLAT  LAKES.  F  PE99-312 ) 

RESEARCH) 

US-FCS-P197E)  GC00E6) 

466  RUKAVIMA.  NORMAN  A.) 

DISPERSION  OF  SNOrF-AND  SlRLAM-uER j VEL  SEDIMENTS  BY  NEARSHORE  PROCESSES  IN  THE 
GREAT  LAKES) 

(1973)  IJC  FROC  OF  A  kOkkSHOF  ON  MaTEf  DUALITY  AND  LAND  USE  ACTIVITIES. 
PP231-23B) 

DISPERSAL)  SEDIMENT)  LITTORAL  DRIFT)  SHORE  PROCESSES)  MODEL  STUDIES) 

1JC-RG3)  GCLlES; 

The  LAKE  0N1ARU  NEARSHORE  2 ONE  IS  USED  AS  AN  EXAMPLE  OF  HO*  MAPPING  OF 
NEAPShORE  bOTTOF.  SEDIMENTS  COMBINED  Mtlh  SHORE  EROSION  ANl  SHEAF  DISCHARGE  DATA 
CAN  PROVIDE  A  GENtRAl 1 2EC  MODtl  OF  NEARSHORE  C1SFEPS10N  UF  SEDIMENT .  IN  THE  LAKE 
ONTARIO  CASt.  NET  LITTufAI  uF IF  T  1*  t. SHARD  Ih  ThE  EASTERN  FOUR-FIFTHS  OF  ThE 
BASIN  AND  kESTMARC  IN  Tht  *£STtfth  OM-FIPTh.  This  IS  IN  RESPONSE  TC  PREVAILING 
WESTERLY  klFDS  AND  INTERMITTENT  LASURIY  STORMS  RESPECT IVt LY.  THE  RESULT  IS  A 
CONCENTRATION  OP  SiOlMcNT  AT  THt  lkC  tNOS  OF  THE  LAKE  BIlH  SMALLER  MIO-CQAST 
DEPOSITS  WHERE  L 1 T 1  Of  AL  DRIP)  IS  INTERRUPTED  RY  CnANGtS  IN  SHORELINE 
CONFIGURATION  OR  BATHYMETRY.  StUlKLhl  SUPPLY  IS  MAINLY  THt  RESULT  OF  ShuRE  AND 

offshore  erosion  of  glacial  drift  txpesED  along  the  south  spore  and  central 
north  SHCkl.) 


%  ^ 


467  RUKAVINA.  NORMAN  ft.; 

NEARSHORE  St  ClMtNl  SORvll  Of  wESTEnN  LAKE  ONTARIO.  METHODS  AMO  PUUHlMIT 
RESULT  S t 

<2  ve  4  7  PkuC.  I2TH  CONP.  GRtAT  LAkeS  RES.  PF317-32*; 

MORPHOLOGY;  StDlPtNl;  BOTTOM;  LITTORAL;  EROSION;  SEDIMENT  AT ION  Of  BOTTOM  AMD 

shore f 

mt i  cccc tt*j 

SURFACE  StDIPEM  SAMPLES.  ECHO  SOUhDEF  PROFILES.  AMD  BOTTOM  OBSERVATIONS  BT 
DIVERS  AND  wllH  UNOtRaAltK  TELEVISaON  AftE  BUKO  USED  10  MAE  THE  SEDIMENTS  AND 
BOTTOM  HORPHLLuGY  OF  NEARSHORE  LAKE  ONTARIO  (DEPTh  O-ZOM).  IN  19BE  MAPPING  WAS 
COMPlf TED  IN  THE  bESTERN  END  OF  THE  LANE  FROM  NIAGARA  ON  THE  SOUTH  SHORE  TO 
WHITBY  ON  THE  NORTH  ShONe.  SIX  BOITOM  TYPES  HAVE  VEIN  WEC06N1 ZED  ANO  DELINEATED! 
I)  BEDROCK  IH,  it  GLACaAL  DRIFT  HI,  ARC  THE  RECENT  SEDIMENTS  3)  GRAVEL  AND 
PEBBLY  SAND  VI.  A)  SAND  ZZl.  S>  SILT-SAND  101,  ANC  6)  SILT-CLAY  71.  RECENT 
SEDIMENTS  OCCUR  <  I)  ON  The  SOUTH  SHORE  FROM  NIAGARA  TU  JORDAN.  21  ON  THt  NEST 
SHORE  OPPOSITE  1  HE  BURLINGTON  BAR.  ANC  3)  ON  iHt  NORTH  SHuRt  OPPOSITE 
METFCPCllTAP  1OR0N10.  THE  'DEPOSITS  AT  TORONTO  AND  NIAGARA  RESULT  PROM  LOCAL 
EROS1LM  CP  SHORE  bLUPPS;  wESTwaKD-P.CVING  LOnGSHORl  CURRENTS  SUPPLY  THE  SEDIMENT 
ACCOMLLATlNO  OFFSHORE  FROM  THt  BURLINGTON  BARJ 

468  ROPER.  RALPH  R.;  ACRES  CONSULTING  SERVICES  LIMITED; 

LAKE  E R If — N IaGAR  A  NEVER  ICE  BCuM  STUDY; 

(1979)  1JC.  PF59; 

ICC  CONTROL;  ICE  CONCITiONS;  ICE  COVER;  history; 

I JC-NBC-Sl 979 ;  GCCOcAGSI  GCOUcSAbTS; 

THIS  . E »  OkT  PRESENTS  a  UEIAUED  EXAM1NAT1LN  OP  THE  CURRENT  STATE  CF  KMOrLEDGE  OF 
TPt  ICE  DlSSlrftliuN  PROCESS  IN  LAKl  ENEL  ANO  iHt  POSSIBLE  BOOH  tFFECTS  ON  THIS 

dissifatiiih  frgclss; 

468  RYDER.  RICHARD  A.; 

The  NAlPTOnAMkR  OF  eUOSYSIEr  INTEGRITY  CN  The  GREAT  LAKES; 

(197fc)  RCSEMStRGEk,  DAVID  N.  ANu  ANDRer  ROBERTSON.  EDITORS.  WORKSHOP  ON 

fnvipC'NmehTai  mapping  of  the  great  lams.  Ijc,  pie 7; 

RIVERS  ;  ECOSYSTEMS;  DISCHARGE  FLO.; 

1 jC— P A 7 >  GCODt  e; 


470  ST  LAwRENCe  -  EASTERN  ONTArIg  C0MMISS1LN; 
co as i a l  ReSOonces.  geology; 

(1977)  ST  UA.nEnCE  -  EASTERN  ONTaRIu  COMMISSION  TECHNICAL  RLPORT  SERIES  2.  BAP I 
gfcpcrphOloGY ;  Physiography;  SEISMOS;  glaciation;  coaSIal  ZONE;  SHORE 
PROCESSES* 

Slt-TRZ;  G00oE7;  GOOOESDa;  GOCDtSOS; 

471  ST  lAbRENwE  -  EASTERN  ONTARIO  COMMISSION; 
coastal  p ESClUPCE s.  goals  and  objectives; 

(1977)  ST  LAWRtNUE  -  EASTERN  OMaRIL  LOMMlSSICN  TECHNICAL  REPORT  SERIES  1.  SAP; 
development  planning;  Resources;  manaGlmeNT;  coastal  ZONE;  land  use;  RBCRLaTIOn; 
WATFR  SUPPLY)  water  goality; 

SLE-TP2;  GCUDL7 ;  GCUUESDa;  GULDES05; 

472  ST  LAWRENCE  -  EASTERN  ONTARIO  CUM, MISSION; 

COASTAL  RESOURCES.  SU1LS.  INTERPRETATIVE  SUPPLEMENT  FOR  CAYLGA  county; 

(1197)  ST  LAWRENCE  -  EASTERN  ONTARIO  COMMISSION  TECHNICAL  REPORT  SERIES  3D.  73P. 
map; 

SOU;  PPYSllAt  CHARACTERISTICS;  GIUMCRPhULOGY;  land  USE;  vegetation;  ny;  CAYUGA 
county;  maps; 

SIE-TR3D;  GUDES03;  » 

473  $T  LAwPENCE  -  EASTERN  OMAR.u  CCMPiSSiLN; 

COASTAL  RtswURCES.  SOUS.  INTeRPReI AT 1VL  aOPFLEMEnT  FOR  JEFFERSON  COUNTY; 

(1977)  ST  LAWRENCE  -  EASTERN  ONTARIO  COMMISSION  TECHNICAL  REPCR1  SERIES  SB. 

I3EP.  7  PAPS; 


S  LI  l  ;  PFiTSlCAt.  CHARACTERISTICS)  LAND  USE)  CEPMORMHOIOGY)  VktfUTKM  MY) 

JEPP  i  KSLN  COUNT  Y ) 

$lt-T<»3P|  GlOutSDki  GCuDtGDS ) 

474  SI  LAURENCE  -  EASTERN  ONTARIO  COMMISSION) 

COASTAL  RESOORLtS.  SOUS.  INTERPRETATIVE  SUFPLEMiEM  FOR  OSkEGU  COUNTY) 

(14771  ST  LAkRtNO  -  EAST ERN  OK1AA1C  LCMMiISSICN  TECHNICAL  SERIES  3C»  lilF*  i 
RAPS  i 

SOIL)  NY )  OSkEGu  COUNTY)  GEQMDKFhulUGY )  LAND  USE)  VEGETATION)  NAPS)  PHYSICAL 
CHAkaLTFFISUCS) 

SI E-TK3-C  i  GCwOtSUS)  GCOOESD3. 

476  ST  LA.keNCE  -  EASTERN  ONTARIO  COMMISSION) 

COASTAL  At SCONCeS.  SOUS.  iNTEkPKtTAT 1VE  SOPFLENENT  FOR  ST.  LAkRENCE  COUNTY) 
0977)  ST  LAkRENCE  -  EASTERN  OhTARiU  ILHnlSSUN.  TECHNICAL  REPORT  SERIES  }A< 

63P.  3HAPS) 

SOIL)  GEUPORMhOIoGT)  NAPS)  LAND  OSej  VtGiTAllON)  PHYSICAL  CHARACTERISTICS)  NY) 

ST  LAURENCE  COOMY) 

SLE-TK3A)  GCCUE7 ) 

476  ST  LARRENCt  -  EASTERN  ONTARIO  COMMISSION) 

EVALUATION  OF  ShCkE  STRUCTURES  AND  SHORE  ERoDIBUITY  ST.  LAfcRENCE  RIVER  NEfc  YORK 
STATE  i 

0477)  ST  LAkRENCE  -  EASTERN  ONTARIO  COMMISSION*  16SP) 

COSTAL  Uni)  EROSION)  STROCTbRESi  HISTORY)  NAN)  1NPAC1)  Fit  TEOROLCGY ) 

SLE-S1)  GCOCF 7 ) 

477  ST  LAkRENCE  -  EASTERN  ONTaRiO  C0HF.1SS10N) 

REPORT  ON  COASTAL  RESOURCE S ) 

04771  ST  L Af a t NO E  -  tASTERN  LMaRU  CuM.MilSSUN*  42P) 

COASTAL  ZuM  )  LANG  OSt)  AkiOOKllS)  PISH)  PLANTS)  RLCREATiCN)  ECONOMICS)  fcATER 

SlHFlV)  LAM  LtYELSi 

SLF-HI  LCCLt? )  GwOOLSOA)  GCOOEiOS) 

470  ST  LAkAFNLc  -  EASTERN  GMa«IC  COMMISSION) 

FfPCFT  IN  L l AS T A L  Rt SUunCLS  tACCCTIVE  SUMMARY) 

0477)  ST  LAkPENU  -  cASTtRN  ONTARIO  COMMISSION*  IBP) 

COASTAL  ZONtJ  RLSOCRCES I  MANAGEMENT)  LAND  USE  I  RECREATION)  ECONOMICS) 

SLf-H-S;  GLuUC7 )  GCObt S04 )  GCCOESCS) 

470  ST  LAWRENCE  -  EASTERN  ONTARIO  COMMISSION 

STUDIES  RELATED  TL  OLMONSTnAT ION  ACTIVITIES  NCR  NAVIGATION  SEASON  EXTENSION 
ALOI  G  THE  ST.  LAkRENCE  RiVtKl  LOtTUnAL  RESOURCES) 

(14TEI  ST  CAkRENwt  -  EASTERN  0N1AR1C  COMMISSION*  26P) 

RECREATION)  HISTORY)  HAN)  CANO  USE)  IMPACT)  LAKE  LEVELS) 

Slf-SZ;  GCUutV) 

480  ST  LAkFLNCE  SLAkAY  Ot  VeLUFMENT  LuRpORATION) 

CUE  ST  TCP  S  AND  ANSktRS  ON  lhE  ST  C  A«Rt NO  c  SEAkAY) 

(19e( I  OS  6t  T  H  CONGktSS  2ND  SESSION*  COMMITTEE  PRINT*  ISP ) 

NAVIGATION)  ENClNttklNG)  tCONOP.iCS)  LEGISLATION)  POPULATION  ESTIMATE) 
REF-l-US-PC-i-CP  )  GC01/E7) 

481  SA16AU-*  STt Vln  t.) 

FNvIRONPENTAl  MAPPING  Up  T He  GkEAT  LAKES  FOR  MUNICIPAL  INTAKES  AND  DISCHARGES) 
OVTcil  ROScNAEkGLR*  CAVIL)  R .  AND  AND* t V  ROBERTSON.  EDITORS*  kORKSHOP  ON 
ENVIRONMENTAL  MAPtlhG  uP  THE  GREAT  LANES*  1)0*  P24-32) 

MAPPING;  mATER  SUPPLY) 

1JC-RA7)  GLLOtt) 

402  SAIL  Ft  LL.  ROBERT) 

RCU  OP  THt  GREAT  LANES  FISHtRY  COMMISSION) 

1147?)  PRwL  1ST  FEDERAL  COME  CN  1ME  GREAT  LAKES*  RPS2L-IE3) 

RtSI«»CP)  GNtAT  LAKtS  FISHERY  COMMISSION) 


LS“FC  S-P1G7Z.  GCCUtbl 


483  SALrCN*  JAMES  R.)  f RlSKEN*  RiLLlAM  R.« 

AN  UJKIlVt  ANALYSIS  SCHiMi  FUr  SURFACE  PRtSSURE  IN  1HE  CAKE  ONTARIO  RASIM 
(1973)  PRUC  Iblh  CONf  GREAT  LAKES  kES*  Pbbb-SBG) 

IfHli  MAInlMAl  UAL  MODtLS)  MUORULLtr; 

IC-B-Cit-lGZS)  GCCDES) 

AN  OBJECTIVE  ANALYSIS  PrCGRAM  BASED  ON  T Hi  SUCCESSIVE  APPRO  XI NAT 1 CN  TECHM8UE 
HAS  BEEN  DESU-hcD  SPECIFICALLY  FOR  THE  SURFACE  PRESSURE  FIELD  IN  The  LAKt 
OMAUD  ERS1N.  INIS  SIMPLE*  ECuNGMICRL  PRuGRaK  REQUIRES  ONLY  A  SINGLE  SYNOPTIC 
SET  OF  SURFACE  PRESSURE  DATA  FOR  Tht  ENTIRE  CONFUTATION*  INCLUDING  THE 
INITIALISATION  OF  ThE  ARRAY.  IT  CONFUTES  A  CHARACTERISTIC  LENGTH  AT  EACH  GRID 
POINT  tKliH  NOCIFIES  THE  SCALE  OF  THE  CORRECTION  AND  SMOOTHING  ROUTINES  TO  SUIT 
THE  LOCAL  STATICN  StPARAT ION.  TESTS  MAVt  oEt  N  PERFORMED  BY  SIHULAT1NG  THE  LANE 

high  pattern  rith  an  analytic  function  frop.  mnich  nock  data  are  derived  at 

PRESSURE  •‘MEASURING  STATIONS  ACTIVE  OUNlNG  IEYGLJ 

484  SANOTEC#  uULGLAS  0 .) 

DISTRIELTlUr  OF  iuLNO  SCATTERING  LAYeRS  CAUSED  BY  EUPhAUSIlDS  AND  ThEIR 
RELAT1CNSH1F  TO  CHLOROPHYLL  a  CONLENTRATiuNS  IN  ThE  GOLF  OF  ST.  LAvRtNCE 
ESTUARY) 

(197b)  J  FISHERIES  RES  BOAKO  CANADA*  All*  FbBl-t67) 

ZOOPLANKTON)  CHLLRwPH(LL-A)  dIUMaSS;  Ui ST R 1  BUT  1 ON) 

CAN-FMS-f  *6-Z33-<i-l)  GCODE7) 

A  3“Y R  STUDY  IN  THL  GULF  Or  Si.  LAnRERCt  tSTLARY  OSlNG  A  IZC-KnZ  SOUNDER  HAS 
SHORN  THE  EXISTENCE  OF  A  LARGE  PUPLlATiDn  OF  EUPHAUSI1D5  CONSISTING  OF  THE 
SfcClES  ThYSANUESSA  RASCH1I.  T.  INekMiS*  AND  KEGANYCTIPhaNES  NORVEGICa.  ThE 
SOUNC  SCATTERING  PRuOUUtD  b Y  THESE  AMlf.AiS  VAFItii  IN  INTENSITY  AS  THE  DENSITY 
AND  eilFASS  PER  CUBIC  HETEK  CF  Tht  AKIHALS.  CHLOROPHYLL  A  CONCENTRATIONS 
HE  AS  Ur  t  C  R.1H1N  5  N  LE  ThE  SLurACt  AT  Tht  SAFit  TIM  AS  THE  SOUND  SCATTERING 
LAYERS  Shctu  A  SIGNIFICANT  CuRKLLATiCN  BETrELN  Tht  NUMBERS  Of  EUFHAUSIIDS  FER 
CUBIC  FlIER  UNO  THE  CONCENTRATION  ur  CnLuCrhlLL  A  PER  CUBIC  METER) 

485  SARLES*  RkaNR  R.»  JR.)  SHEOC*  CHARLES  E.) 

CULONIALS  AND  PATRIOTS  hiSTORlC  PLRutS  COMMEMORATING  OUR  FOREBEARS  1733-1TBV) 

1 19t  A  )  US  DEFT  OF  INTEKtbR  NATIUNAU  FARn  SERVICES > 

HISTORY)  STRUCTURES)  MAN)  US) 

BUTE  E« > 

488  SAUNDERS.  GEuRGE  »•*  JR.) 

SUMMARY  CF  atomic  tNERGY  COMMISSI  UN SSUrBoRltD  RESEARCH  ANC  PROGRAMS) 

(19721  FROC  iST  FtDEFAU  CONE  ON  THE  GREAT  LARES*  PF2G1-295) 

US)  ATOMIC  LnlRGY  COMMISSION)  RcStARCF)  FRC6RANS ) 

US-ECS-P1GTC)  GCCuEb) 

487  SAUNDrRS*  Gt ukGE  *.*  JR.) 

SUMMARY  Cr  The  EROA  kESlARCH  ANO  LEVtlCPNtNT  FrOGRAMS  IN  Th(  GREAT  LAKES) 

I X97 5  1  PAwU  £hu  FEDERAL  CONE  ON  THE  GREAT  LAKES*  PPG93-A96) 

ERDA)  US)  DLVtlOPF.ENl  PLANNING)  RESLARCH)  PROGRAMS)  ENERGY ) 

OS-FCS-PIyIS)  GCCDEa)  GCOvtE )  GCU0E3)  gCODEM  GCCDE5)  GCOOfct) 

488  SA VI LI E *  THLRNDIkE) 

CCaSUL  ENGINEERING  RESEARCH  PROGRAM  -  GREAT  LAKES  APPL1C AT  10KS ) 

11972)  PRvC  1ST  FEOERAL  LUNr  On  T Ft  GaEaT  LAKES*  PP11G-11G) 

CCASTAL  ZONE)  RESEARCH)  OS)  REGulaTCRY  AGENCY)  ENGINEERING)  US-FCS-P1972) 
GCC0E2C2 I  GCLOtb) 

489  SCHINK*  JOHN  L.)  SHERGER*  DALE  A.) 

THE  EFFECT  Cr  RESIDENTIAL  ANC  COF.MERCIAL-INDOSIKIAL  LAND  USE  ON  HATER  GUALITV) 
(  I  IM  lJC  MANAGEMENT  PROGRAMS*  RtStARCh  AND  EFFECTS  OF  PRESENT  LAND  USE 
ACTIVITIES  LSD 

hATER  DUALITY)  URBAN  RUNCFE  j  DCHtSTIC  SErAGE)  OH)  CINCINNATI)  SEVERS) 
UC-LV-VCU.  1)  GCODE1)  GCUGEEGE)  GCLDE3)  GuCDEgDS)  GCODEGOA)  GCODES)  GCCDio) 


490  SCHENRER*  EM  C  I 

AN  miNTlU  OF  UE  GUANTITAllVt  IMPACT  Of  THE  SI.  LAWRENCE  SEAWAY  Oh  ThE 
HI  NT  ERL  ARMS  ECONOF  Y* 

1 1970 1  P»uv  131H  CLNf  GReAT  lAKLS  RES*  INI  t  ((NATIONAL  ASSOC.  FUR  CHEAT  LAKES 
RESEARCH*  PPleB-ibe; 

EC  CNOF  ICS;  SI.  LAwR INC  t  SEAwAV* 

litti  1GR-C13-1G7  n-Hj  GLOoEl;  6CGDE2  ;  GLGDt3;  CCODEV;  GC0DE5I  GCGDcb;  CC0DE7; 
ECONGMI  STS  AkC  IK  AGRttMENT  THAI  lHc  CPtMNG  Of  THE  ST.  LAWRENCE  SEAWAY  FOR 
COMMERCIAL  NAVIGATION  HAS  BeNEF lTkt  THE  REGION'S  ECONOMY.  IK  TERMS  OF  TOTAL 
POPULATION  ANl  EF.ELOYF.tKTf  THE  KtGiGN  HAS  EXPERIENCED  GfcCwTH  SINCE  IG58.  THIS 
S1UCY  AKALY2ES  The  SEAWAY'S  ouNTRldOTiON  To  the  regional  ECONOMIC  growth 
PROCESS,  the  APPROACH  OSLO  IK  THE  STOLE  KfeL IE S  OK  TOTAL  EMPLOYMENT  DATA*  WITH  A 
VIEW  TO  1  SOL  AT  1  KG  FACTORS  KtSPLKSlbLE  P  OR  FRgDOCIKG  CHANGES  IN  TOTAL  eKFLOYHENT. 
THE  ANALYSIS  Takes  AS  A  WORKING  HYPCThESIS  THAT  AN  INCREASE  IN  "NCN-LOCALmO" 

OR  EXPORT  EF.PlOYF.EM  wIlL  INCREASE  LCCAolxtC  cHPluYMt NT  GY  AN  AHOONT  GREATER 
THAN  THE  INITIAL  INCREASE.  FIRST*  ONE  HOST  CLASSIFY  INDUSTRIES  AS  LOCALIZED 
1 1  <E  »*  ThO jt  StRVIKG  Tht  AREA  GNOE*  INVEST  I bAT IOK I  OK  NCN-L CC AL 1 Z E D*  AND  THEN 
SEPARATE  lhtiA  TlTAL  EMPLOYMENT  lNTo  LCCAlIZEC  AND  NON-lOLALIZED  SECTORS. 
SECONDLY*  a  LINEAR  REGklSSION  IS  DONE  IN  ORDER  TC  ESTIMATE  THE  INCONE-EMPLOYheMT 
nuLTlPLlER  IS  DERUEL.  THE  INVEST iGaTiuK  SHQktD  THAT  THE  EMPLOYMENT-INCOME 
MULTIPLIERS  CF  Tht  SIX  STATES  IN  THE  GREAT  LAKES  REGION  COVERED  GY  THIS  STUDY 
RASGEC  EETWtCN  1.B7S6  ANL  2.b36G.  THE  RLVeNOt  EARNED  AT  THE  LAKE  FORTS  FROM 
SEawaY  Ca.GO  IS  MoN-LOCaL 1 ZEC  INCOME  ahILh  GENERATES  SECONDARY  INCOME  AND 
EMPLOY PtM •  APPLYING  THE  INCOME  MUTIPLIERS  TO  THIS  PRIMARY  INCOME  YIELDS  AN 
ESTIMATE  OP  NtARLY  Levs  MILL. ON  FOR  THE  TOTAL  SEA»A Y-CAKbO  GENERATED  INC ONE  IN 
Thr  GREAT  LARES  HIKTcRLANo.  THIS  IS  AN  APPROXIMATION  OP  ThE  PRIMARY  lNCOMt 
EARMC  AT  Tut  PORTS  FLOS  ScCOKLARY  lNoOMt  LtRlVED  TnEREFROM*  EOT  LNLY  A  PART  OF 
the  total  ELlNLMIl  IMPACT  Or  THl  SEAWAY.  THt  SIZE  OF  THIS  PARTIAL  IMPACT  LENDS 
SOPPCRT  TO  Tht  THESIS  ThAT  ThE  SLAwAY  HAS  HAD  AN  IMPORTANT  POSITIVE  EFFECT  OF ON 
THE  iCONLMY  oF  The  bncAl  LAklS  rEGIuN. i 

491  SC  HU HER*  RLfctRT  l.»  LUNG*  MlCmAEL  T.J 

EFVlRrr.Fli.Ul  PLANNING  IN  The  Gxt A!  LAKES  -  A  SECOND  LOCK  at  ITS  1HPL1CAT1CNS 
POP  PISr-PRY  RlSLoRClS  kiStAkoh; 

( IG7C )  InlAlcEMf  CONPcREKCr  ON  GREaT  LAKES  RESEARCH*  BUFFALO.  XZPPj 
F  1  Sh|  •  If  S-  }  P  l  SEARCH;  PROGRAMS; 

1M7J  GCuOi.I  GClLLE*  GoLLti }  CCuDEV;  GLLOiSI  GCODtb; 

PLANM1ML  ALIitlUtS*  C0KCPP1S  AKC  FOKCTIokS  HAVE  BEEN  DlVlLLPIKG  AND  CHANGING  AT 
A  RAP  It  Rail  since  ThE  STATUS  A  NO  IMPLICATIONS  CF  COMPREHENSIVE  RATER  RESOURCES 
PLAKNINC  1C  FISH  AKO  wiLOLiFt  KlScARCH  AND  MAKAGEMlNT  WERE  PfctSt NTED  AT  THE  IVfc7 
IAGlR  MEETING.  The  NUMBER  s*  TYPES  ANL  FRtSl  NT  SlATuS  OF  THE  MAJOR  STuCIEj  AND 
ACTIVITIES  1  r*  ThE  GREAT  LAKES  ARt*  ARE  DESCRIBED  AKD  THEIR  FINDINGS  AND  IMPACTS 
C'N  USHER  Y  A  L  S  GoAL  t  S  RtSLARCH  SOMM.AR  1 1 1 D  •  CONCLUSIONS  ARt  PRESENTED  AS  10  TMt 

types  cp  inputs  Rttutu  prom  fishlry  biologists  amd  fish  research  and  nanagenent 

PROGRAMS  IN  ORDER  TO  REMAIN  RELEVANT  TL  THE  OVERALL  PLANNING  PROCESS; 

492  SCHLMACPER*  MART  In  C.| 

REFCRTEL  RALIOaCTIVl  EPFLUEmTS  FRop.  POWER  REACTORS  ON  THE  6REAT  LAKES; 

(147SI  PROC  END  PEOtRAL  CONF  ON  THE  GktAl  LAKES*  PP162-17SI 

EFFLLtKTS;  RADIOACTIVITY;  nollear  power  generation;  discharge  flow;  nuclear 

PGwf  ►  GENERATING  STAT1GNS; 

US-FCS-PlViS ;  GC00t2*  gCCdES; 

493  SCHWAB*  DAVID  4*; 

INTERNAL  FREc  OSCILLATIONS  IN  LAKE  ONTARIO; 

(1V77I  LIMNOLOGY  AND  OC t ANOGR APH Y .  VCl.  22*  NC.  V.  PF.  7UC-70B.; 

bathymetry;  siraupuaTlon;  UmpcRAKkE  gradients;  waves; 
t«u;  GCCotS* 

A  NUMERICAL  PROCEDORe  u  used  to  CALCULATE  SOME  OF  ThE  internal  free  nodes  of 
OSCHlATION  IK  A  TwO-LAYtR  MOOtL  OP  LAME  ONTARIO*  ASSUMING  A  ONIFURM  EOUIvAlEnT 
DLPTh.  The  MODES  PALI  INTC  Two  CATEGoRitS*  ONE  SET  RESEMBLING  KELVIN-TYPE  WAVES 
AKC  Thc  LThEP  RlSEMblj ng  POInC AwE-T Y F t  WAVES.  OBSERVATIONAL  EVIDENCE  FROM  LANt 
CMARIC  AGREES  GLALIIAIIvELY  wITh  THE  PROPERTIES  OF  THESE  TkC  TYPES  OF  MODcS.; 


4«4  SCIPfHAMHAhC.  FRANK) 

ON  1  Hi  FEASIBILITY  UP  PKEClCTiNG  LAN l  ONTARIO  atUt  LEVELS) 

1197!)  NT  Slllt  ASSEMBLY  HiUl  StKVilt  LEGISLATIVE  STUDIES  PROGRA P.»  PP19) 

LAM  LtVELS)  KAHN  LEVEIA)  FORECASTING)  MODEL  STUDIES)  NaThEHAT  1CAL  MODELS; 
REGULATION:  7887;  SCOOES; 

THIS  REPGnT  DISCUSSES  ThE  OtSlRAkUiTY  AND  FEASIBILITY  OF  A  12  TO  16  MONTH 
FORECAST  OF  LAKE  OKI  ARIL  GA1EF  LEVELS.  IT  IS  SHOkN  HON  TmIS  TYPE  CF  FORECAST  INC 
IS  NECESSARY  IN  ORDER  TO  EFFECTIVELY  CONTROL  THE  LANE  LEVEL  VARIATIONS.  A 
FORECASTING  MLDtL  IS  EXPLAINED  AHL  RESLL1S  LF  CALCULATIONS  USING  GREAT  LAKES 
DATA  ARE  PRESENTED.  THESE  CALCULATIONS  INDICATE  THAT  THIS  PROCEDURE  MILL  kORK.) 

4M  SCOTT.  JON  T.}  jtKEL*  PETER)  FEnlOH.  HARn  N.) 

TRANSPORT  IN  THE  bARGCLlNll  COASTAL  CLnkiNT  NEAR  THE  SOUTH  SHORE  OF  LAKE  ONTARIO 
IN  EARlt  SONNE R) 

11971)  PKOC •  19TH  CONF.  ON  GREAT  LAKES  RESEARCH.  PP690-6S3) 

CURRENTS)  TRANSPORT)  VINO) 

3D9A)  GCCDELL2 )  GCCDESOi  ) 

ACTUAL  NcaSL  RENENT  OF  TRANSPORT  kAS  CLMPAkeO  TO  COMPUTED  RAROCL1N1C  GEOSTROPH1C 
TRANSPCRT  tOx  A  13  KM  LONG  CKUSs-StCULN  NURNAL  TO  THE  SCcTF  SHORE  OF  LAKE 
ONTARIO.  THE  TRANSFORT  kAS  PREDOMINANT  L  Y  ALONG  THt  SHORE  IN  THE  COASTAL  CURRENT 
RH1CH  PEACHED  ITS  MAXIMUM  DEVELOPMENT  FROM  ♦-&  KM  FROM  SHORE.  THE  CURRENT  MAS 
SET  UF  E Y  A  IYFICaL  SUHFtR  STGxN  AND  MAINTAINED  BY  AN  EASTkARD  (ALONGSHORE) 
CUMfCNENT  OF  THt  k INC  EOT  ThE  AMOUNT  LF  TRANSPORT  «AS  QUITE  SENSITIVE  TO  CHANGES 
IN  THE  wind.  ADJUST  Pi lNT  TO  BARCCL INiC  t Lun  kAS  RAPID  REQLIR1NG  PERHAPS  LESS  THAN 
TkC  DAYS.  THE  MEAN  EAST • AW  C  TRANSPORT  IN  THIS  SUMht  k! I  ME  BAFOCLlNlC  COaSIaL 
CUrRInT  P.uvtS  AN  UNUtN  OF  MAGNITUDE  MORE  kATER  Than  THE  FlCNAGE  OF  THE 
KIlGARl-ST.  LAkRENCc  NiWtNS.  1 HtKtPCRt*  NtTuRN  FLUk  MUST  OCCUR  EITHER  IN  OeEF 

.Alik  UR  Near  The  lane  CEkTeN.  This  NETUNN  FLUw  may  take  several  forms  and  is 

PROoAdLY  BARoTRLFIC) 

496  SCUTT.  JCN  1.;  I  AND  SB  t  k  G.  DENNIS  R.) 

JLLY  CURRENTS  Near  The  SuLTh  SHONE  UF  IANe  ONTARIO) 

(  1  9t  9  1  FNoC.  A  2  T  M  CLM.  Gr  EAT  LANES  NtS.  (R7CS-722) 

CURRENTS)  WILUML  AND  CUNRENT  FEUkj  CLASTAl  ZONE) 

3CkH)  GCLDESD  2)  GLUeiESDS  )  GCUUktOS) 

OF  UC-LE  PtASuNtHEMS  OF  LUNRENT  SPteD  AND  DIRECTION  AT  FIVE  ANCHORED  BuCYS  NEAR 
the  SLIUTh  SHORE  l)  cake  ONTAkIC  FkeP  1a  TU  2C  JULY  19E6  HEAR  FAIRHAVEN.  N.Y. 
SHCkED  THAT  TlTaL  TRANSPORT  IN  The  3!  M  LAYER  NAS  NORTHEAST nAkD  ALONG  THE  SHORE. 
HCwfVtK,  at  STATIONS  1  AND  2  KM  FN UP  SHORE  THERE  kAS  A  SUCTHkEST HARD  PICKING 
"COUNT FKCUkKeM .«  THE  MAA.MU)  NCR T nt A  ST kARC  "COASTAL  JET"  WAS  NORPALLY  LOCATED 
AT  t  U  ID  KF  SHORE.  BARuLLlfAC  GiuSTRCPHlt  UANSPukl  kAS  CLMRUTEw  FROM  DaIlY 
T l *) t A  A  Uk«  ICbNClNGS  Al  aC  STaTaLNS.  INTERNAL  WAVES  ARC  WIND  FLUCTUATIONS  UlD 
NCT  MASK  THt  bAxUUIMC  GLCSIkUFHIC  FlLw  FCp  THIS  NEARShCRL  CASE.  BAROC11NIC 
GtCSlRCPHU  FlOw  ANC  lutAl  1 x  ANSI  UR  1  WtNt  Tu  THt  NORTHEAST  IN  THE  SURFACE 
LA  Y( A  S«  BUT  Tht  ANALYSIS  INDiCATtU  THEnE  NAS  A  SEOw  RETURN  FEOr  OPPOSED  TO 
THcSt.  IxANSRLxl  AN  DEER  wATEk  kAS.  TheNEFUkl.  SUuThwE STkARt.  THE  BANUCLIMC 
GfCSTRCPHIC  CUMRlTxUuN  IS  A  GOOD  FKEUaCTun  b)  SURFACE  CURRENTS  IN  SUMMER  rhEK 

the  latter  ANt  much  larger  i hAN  the  steady  return  barutkufic  flow) 

497  SEI PEL.  ERwlN)  ARMSTRONG.  JOHN  M.)  ALEXANDER.  CHERYL  E.) 

TECHNICAL  RtRLRl  ON  D 1 1 E  RMIHAT I  On  LF  GuANUTV  ANC  UUAlITY  UF  GREAT  LAKES  U.S. 
SHCPELlM  tNCUEC  NATENlAL) 

( ] 97  c  I  lJC.  INTERNATIONAL  REFERENCE  GRLUF  ON  GREAT  LAKES  POLLUTION  FROM  LAND  USE 
ACTIVITIES.  292 PF ) 

EROSION)  bLORFS)  kAktS)  WIND)  SIONM  SURGt )  LITTORAL)  CURRENTS)  LAKE  LEVELS) 
PHOSPHORUS.  Nil RuGE N )  CALCIUM)  MAGNESIUM)  SODIUM)  IRON)  MANGANESE)  ALUMINUM) 
BURCn;  BAPjlMj  CUFHtK)  LEAD)  ZINC)  VANADIUM)  CARBON) 

UC-llU  GCOCtl)  GCUDEi)  GCOuE3)  GCUUEA)  GCUUESj  6CDDE6) 

499  SETFRIEC.  PATRICIA  L.) 

SAMPLING  BACTEkak  IN  LANE  ONTARIO  AND  THE  TCRCNTL  HARBOUR) 

(1973)  FRbC  1CTH  CUN)  GkcAT  LANtS  RES.  Pits-leZ) 

6ACTEP1A)  CLIMATIC  FACTORS)  FECAL  CCLlPUxMS)  ABUNDANCE) 

ICR-C1F-19/3)  GCCDESAi)  GCuDEtAa.  GCUCES. 


The  SURVEY  CP  HtUnCluorHiC  ORGANISMS  AND  PuL  LOTION-INDIC AT IMG  BACTERIA  Ik  LAKE 
OMAR  1C  AND  The  IuROMU  HARBOUR  HAS  CAkkllD  Ctl  DURING  JUNE*  JOLT  AND  AUGUST 
197J-72.  lRIPLlCAU  *AlEk  SAMPltS  .ERL  CCLLkCTED  FROM  A  WCOT  DEPTH  AT  I-mOOR 
INTERVALS  DWf  A  29-mOur  RtklOE.  Tnk  CbJtCTlVES  OF  THE  STUDY  WERE  TC  INVESTIGATE 
BACTERIA  CYCLES  AND  OtURFlNt  IF  THERE  IS  ANY  CORRELATION  BETWEEN  THE  PRESENCE 
OF  Cf  F  TA]N  AlOATiC  DENE aA  ANC  THE  NUMBERS  LF  ClLIFLRPS  IN  POLLUTED  HATER* 

IOkCNTO  HARBOUR  HAS  FOUND  TO  HAVE  A  SIGNIFICANTLY  HIGHER  COUNT  OF  COllFORMS* 

ffcal  c cl i f cars  and  fecad  streptococci  than  lake  Ontario,  also  thl  generic 

DISTRIBUTION  OF  NETEROTROPhU  BACTERIA  IN  THE  2  BOOTES  OF  HATER  DIFFERED 
CONS1CF RAoLY.  AC lNETCBACTER*  HM1CH  NADI  OP  APFROX lHATt L Y  1/2  OF  THE  TOTAL 
BACTERIAL  POPULATION*  HAS  The  PREDOMINANT  GENLS  IN  THE  HARBOUR.  AEROM.CNAS* 
PSEUDOMONAS*  FLAVOBACTER1UN  AND  ACHkLNLBAC T  Efc  SPECIES  HERE  ALSD  PREVALENT* 
ALTHDUGF  TD  A  MUCH  LESSER  DEGREE.  SOME  AC  I NETCBAC T ER  nEmE  EVIDENT  IN  LAKE 

Ontario*  but  iheri  unded  to  be  a  nore  even  distribution  of  nenbers  of  the 

FAMILY  ENTERObACTERUCtAt  AND  OF  THE  GENERA  FLAVOBACTERIUN*  PSEUOCNCNAS* 

AC  HR  OHO  BAC  T  L  R  AND  AERONONAS.  THE  bESLLTS  ShLfciD  THAT  ON  OLEAR*  SONNY  DAYS  THE 
BACTERIAL  CLUNTS  PROP  BOTH  THE  HARBuUR  AND  LAKE  ONTARIO  BEGAN  TC  CECREASE  AT 
1 2C C  AND  REACHED  A  Ltk  POINT  AT  1500.  THIS  EFFECT  BAS  NOT  NOTICED  IF  THERE  hAS  A 
HEAVY  CLOUD  COVER  OR  IF  THE  Aik  FOltCTlON  COUNT  BAS  HIGH.  STATISTICAL  ANALYSES 
REVEALED  THAT  1  HE  COUNTS  PROF.  SAHFLES  COLLECltO  A1  1500  ON  A  NORMAL  SUNNY  DAY 
HERE  SlGMFlLANUY  DIFFERENT  FROM  CDUNTS  TAKEN  AT  ANY  OTHER  HOUR} 

499  Shafha*  RajEndka  K.)  FKltMAN*  KlCHARD  F.} 

SURVEY  CF  FISH  IMPINGEMENT  AT  PObER  PLANTS  IN  THE  UNITED  STATES.  VOLUME  II  THE 

great  lakes; 

(197?)  ARGOKKE  NATIONAL  LABORATORY.  PE .  21 B) 

FISH)  .AlEP;  » aT  Ek  INI akLS  *  IMF AC  T ;  AbOAUC  SYSTEMS;  IMPINGEMENT;  NUCLEAR  PCaEk 
GENE  RaT INC  STATIONS;  ELECTRIC  PC.fcR  GtNERAT 1NG  STATIONS;  CHEMISTRY;  BIOLOGY! 

physiography;  currents;  temperaiure* 

ANL/ES-iE-V.l,  GCuDEE ;  GCOOEi;  GCCDEi!  GCOCEt! 

IMUngEMFM  of  fish  at  tOOLIHL—  HATER  intakes  has  BEEN  SURVEYED  and  DATA  arc 
PFLSEMfD.  C i ICRlPl IONX  Of  SITE*  FlANT*  ANC  INTAKE  DESIGN  AKO  OPERATION  AkE 
PROVIDED.  .'.PORTS  IK  THIS  VOLUME  SCMMARlIt  I M, PI  Not.  ME  NT  DAIa  POR  1  NDi  VI  DUAL 
PLANTS  IN  '  A tUL AR  AND  HISTOGRAM  PCRMaTS.  InF CiRF.A T i ON  »AS  AVAILABLE  FROM 
01FFEF1P'  SOURCES  SUCH  AS  Thl  OTllllilS  THEMSELVES*  PUBLIC  COCUHcNTS*  KtGULATORY 
AGENCIES*  ANL  OThcRS.  1HUS*  IHL  EaTENT  OP  DElAIL  IN  ThE  REPORTS  VARIES  GREATLY 
FROM’  plant  Tl  PLANl.  h.XTUGRAM  PREPARATION  INVCLVLO  AN  EXTRAPOLATION  PROCEDURE 
THAT  HAS  lNAtECUACltS.  THE  READLR  IS  CAOTICNtC  IN  THE  USE  OF  INFORMATION 
PRESENTED  IK  This  VuiUMt  TO  DETERMINE  INTAKE-DESIGN  ACCEETABU1TV  OR  INTENSITY 
OF  IHFACTS  UN  ECOSYSTEMS.  NO  CONCLUSIONS  ARE  PRESENTED  HEREIN}  DATA  COMPARISONS 

apf  made  in  volume  iv.; 

800  SHEARtr,  KOBtRT  1; 

an  investigation  op  the  vertical  distribution  of  the  meiobenthos  of  hike  sodus 

BAY) 

( 1 9 ? A )  net  uREEK  BIOLOGICAL  FIELD  STATION  BULLETIN*  1(1)159-65; 

ZOCFLANRTUN;  CRCSTaCLA)  DISTRIBUTION;  benthos;  Sample  COLLECTION}  METHODS} 
IbUIPMENT! 

NY-CUS-B197A-1}  GC0DE»C3; 

801  ShIOMI*  MICHAEL  T.*  kuHU*  kcNHETH  b.) 

GREAT  LARIS  PRECIPITATION  CHEKISTKYi  FART  1.  LAKE  ONTARIO  BASIN} 

11973)  FROC  AtTH  CONP  GREAT  LAKES  RES*  Pibl-feti! 

chemical  COM.PCSITIdn)  PKECIPll AT  ION)  CHEMICAL  LOAdInG)  HEAVY  METALS}  NITROGtR} 
nuTr  iim  luauihgi  phosphorus;  SlLiup;  ualuilm;  magnesium,;  lead;  PLIassium; 
CHLLR1CP)  Sulphate;  iinc;  copper;  cadmium;  iron; 

I GR-C lfc-1973  *  LAN-CC 1h-CR-b;  GUCOi t » 

t Hf  chemical  composition  of  bulk  fkecifit at  ion  if  the  lake  Ontario  basin  has 

Bt  EK  STuDitD  TO  It  T ERMlNt  ITS  PuTLNTlAl  CONTRIBUTION  TO  THE  CHEMICAL  BUDGETS  OF 
THE  lake  ANC  TO  PROVIDE  BASIC  BACKGROUND  DATA  AS  A  BASELINE  FOR  L41ER 
COMPARISONS.  Thp  RESULTS  PROM  7  SAMPLING  STATIONS  DURING  THE  2-YR  PERIOD  197U-71 
APS  PPEStMLO.  1  HE  RESuLlS  SUufciST  ThaT  BULK  PR  EC  1 P I  TAT  1  OK  MAY  BE  A  SIGNIFICANT 
SOURCE  CF  NITROGEN  AND  PHOSPHORUS  TC  The  LAKE*  NlTH  THE  NlTkOGEK  INPUT  ESTIMATED 
AT  12-1RX  ui  THE  TOTAL  FROM  UThER  SOURCES  AND  THE  PHOSPHORUS  INPUT  FROM  5  TO 


14*.  THE  HULK  PktClPl  UllLN  LOADINGS  UP  lMt  M«J0«  IONS  SODIUM,  PG1ASS10H, 

CALC  1 UM  ,  MAGNESIUM*  CnLCRlut  AND  SULPhAU  1C  tHE  LAKE  Ht  At  POUND  1C  SI  US*  THAN 
31  OF  ESTIMATED  NIAGARA  RlVtP  UGALINGS  OP  1HE  SAME  PARAMETERS  •  COMPARISONS  OP 
LAKE  SURFACE  ICaDaNGS  IF  HEAVY  A 1 1 A L S  BY  HULK  PRECIPITATION  1A  iHt  LARI  ONTARIO 
BASIN  kiln  ESTIMATED  NIAGARA  klVtA  LCACANGS  HAVE  SHUHN  THAI  BULK  FAEClFllATiLN 
NAY  HE  A  S1GUF1CAH  SOURCt  Or  LEAD  ARC  21 RC  1C  IhE  LAKE.  BULK  PREC1PI TA 11  ON 
LOADINGS  fctkt  FOUND  1C  BE  FROM  Is  TO  it*  AND  FROM  36  TC  t!l  OF  THE  ESTIMATED 
NIAGARA  RIVER  LOADINGS  FOR  LEAD  AND  21NC,  RESPECTIVELY} 

802  sirens*  Theodore  ... 

ANALYSIS  ANC  SIKLLAl ION  OF  SPAllAL  VAklAllCNS  OF  PHYSICAL  AND  B10CHEH1CAL 
PROCESSES  IN  LANE  ONTARIO} 

(197t>  JOURNAL  CF  GREAl  LARtS  RESEARCH*  VOL.  2*  NO.  2*  PP.  213-233} 

ANALYSIS}  NAl Ht  RAT IC Al  ROCtLS}  BIuChEMICAl  -ENVIRONMENT }  NCLtL  S1UCIES}  AQUATIC 
SYS1ENS; 

GCODES}  3393* 

NUMERICAL  TfcCHNl Cl  Li S  ARt  EhPLOYtO  IC  INVESTIGATE  EFFECTS  OF  LARGE-SCALE  HA1ER 
TRANSPORTS*  Vek 1 1C AL  MIXING  M.tCHANiSMS*  ANl.  Sk  Al 1 AL  VARIATIONS  IN  EN . 1 RuNMtNl AL 
CONDI T ILNS  IN  REIaT.On  10  BIOCHEMICAL  HRUCESSES  IN  A  LARGE  LAKE.  THE 
INVESTIGAllUK  UT1L12ES  THE  DATA  6  AS  t  ACCUMULATED  DURING  THE  1972  INTERNATIONAL 
FIELD  YEAR  ON  LANE  GKTAklu  1C  ARRIVE  Al  UOAMIUliVt  ESTIMATES  OF  THESE 
EFFECTS. THE  LAKE  IS  SE6MLNTcO  1NT  L  it  2 ON US  AND  A  LAYERS  CN  THE  BASIS  OF 
BATHYMETRIC  AND  T nt kMOCYN AM1L  CtiNSI DE R AT  1  ON i .  A  HYOPOUYHAMIC  MODEL  OF  MUCH 
GREATFF  HukUOHIAL  RESOLUTION  IS  USED  1L  CONFUTE  fcATER  CIRCULATIONS  IN  LAKE 
CNTARU  FnuF  AFR1L  lhkuU&H  NuVEMHtR*  i'fit.  HEAT  BuDGtTS  AND  1  EMPERAlURES  DERIVED 
FROM  MEEKLY  SHIP  SCRVEYS  PtRK.1T  CALCULATION  OF  VERTICAL  NIXING  PROCESSES* 

HHEFEAS  CHEMICAL  BUDGETS  Y 1 1  L  C  S t L 1 Nt NT  A 1 1 CN  ESTIMATES.  PRIMARY  PRODUCTION 

MEASUREMENTS  TOGETHER  with  SULAk  RA01A1ILN  ANC  LlGnl  EXUNCTIOK  DATA  ARE 

AN  AL  Y  2  E  C  TO  FONfULATt  FhOTCS  YN 1  nt  S I S  AS  A  PoNCUCh  OF  ENVIRONMENTAL  CGN0I11CNS. 

A  SIMPLE  NUTRIENT— c L ANKl ON  INTcRACllCN  MLDEl*  PREVIOUSLY  VALIDATED  FOR  LARt 
CNTAFIO*  IS  BuRnCoL D  lu  EVALUATE  ITS  StNsiTlVllY  TC  RtALlSTIC  TRANSPORT  AND 
MIXING  PROCESSES.  IT  IS  L*.NCllDeu  1**1  A  HLKi 10NT Al L Y— Ml X t D  MODEL  REPRODUCES  The 
ESSENTIAL  FEATURES  UP  lAKt-klOL  AVtRALLC  SLUIlLNs  DERI  VIC  FROM  A  SEGMENTED 
LAKE.  EFFECTS  OF  «ATEk  1R*Nj*uR1S  ARE  FLuM  U  BE  CONFaRABLI  IN  HAGNITUDE  Tu 
OTHER  PHYSICAL  PROCESSES*  Thus  IMPLYING  THAI  A  SEGMENTED  wATEr  CUAlITY  MODEL 
MUST  lNCORFLRAlE  A  WATER  CIRCULATION  MODEL.} 

803  SKIFF*  J.  V.j  wtENS*  0.  H.}  STGNt*  UDiLl  B.} 

LAKE  ONTARlu* 

(19301  NY  STATE  CONStftVfcTIGNIST  A  *  9*  PT-lti 
FISH;  COMMERCIAL  FIShlRHS;  lREe*  i 
4194}  GCCDESj 

804  SKGCH*  ECnIN  j.) 

chamc-es  in  the  Sediment  chemisiry  of  lanes  erie  and  ontarioi 

( I 97i I  BCLLE11N  CF  BUM-ALC  SOCIETY  CF  NAlURAL  SCIENCES*  V.  23*  NO.  2*  PP. 

67—7  6. > 

SEDIMENT;  CHEMICAL  COMPOSITION} 

BUF-eSNS-aOll-23121 I  GCODE*}  GCuDti.} 

SOS  SLY*  PETER  G.} 

A  SFPOPT  CN  STUOIES  OF  THE  EFFECTS  OF  DREDGING  AND  DISPOSAL  IN  THE  GREAT  LAKES 
WITH  EMPHES1S  ON  CANADIAN  wATER } 

(1477)  CANADA  CENlkE  FOR  INLAND  WATERS.  SCIENTIFIC  SERIES  NC.  77.3BPP) 

DREDGING}  NAUR  tOAlllr,  GReDGe  DISPOSAL}  RESEARCH}  SEDIMENT}  NUTRIENTS} 
TEMPERATURE}  heavy  METALS}  NA V 1 GA 1 i UK } 

CAN-EN36- 302/77}  CCDCtl}  GCODliCE;  GCDDt.cl}  GC0DtlE2}  6C0DI2}  GC0DE3}  6CGDE4 } 
GCDDEGA3I  GCCOEAUt}  GCOlES}  GCDOESA 2 }  GCODlt} 

THIS  REPDM  REFERS  PRINCIPALLY  TD  STUDIES  IN  ThE  CANADIAN  PORTION  CF  THE  GREAT 
laris  RHICH*  IN  MOST  CASES*  HAVE  Been  UNDERTAKEN  IN  CONJUNCTION  bith  reguar 
OREDGINl  OPERATIONS,  at  PORT  STANLEY  (LAKE  ERIE)  AND  BRONTE  HARBOUR  (LANE 
ONTARIO*  *N  STUDIES  BEFORE*  DURING  ANC  AFTEn  MAINTENANCE  DREDGING  IT  hAS  SrtC.N 
THAT  TOTAL  AND  REACTIVE  RhOSFHuNUS  LEVELS  INCREASED  RAFJDLY  IN  THE  RECEIVING 

•*tf R*  ecih  at  t Ht  removal  s*h  and  at  the  open-lake  dumping  site}  similar 


INCREASES  IN  oThER  KUlKllKl  Ut«MS  AND  HEAVY  METALS  WORE  AlSL  OBSERVED. 

HOrEVER*  AS  A  RESULT  OP  P*wTiClt  StTUlNC  AND  DILUTION*  ELEVATED  CONCENT RATIONS 
DECREASED  RARlOLY  AND  BACKGROUND  CONDITIONS  IN  THE  OVERLYING  EATERS  GERE 
GENERALLY  kE -t S T ABE  1 SMt U  RIThiK  A  PER  HULKS.  BECAUSE  OR  THE  INRLUENCE  OR  NAVE 
ACTIVITY  IN  LAKE  cRIE  Th£  DOMPeD  MATERIALS  WERE  RAPIDLY  REDISTRIBUTED  AND  hU 
EVIDENCE  LAS  OBTAINED  TO  INDICATE  A  LONG  TERN  INRLUENCE  ON  kaTER  CHEMISTRY.  AT 
THUNDER  BAY  I  LAKE  SOREkluRl*  MOwEvtR*  RECENT  L V1DENCE  SUGGESTS  THAT  SOME  HARBOUR 
MATERIALS  DISPOSED  OR  IN  DEER  WATER,  btlCw  hAVE  BASE*  HAY  CONTINUE  TO  INFLUENCE 
OVERLYING  WATERS  RLE  EXTENDED  RtRlDOS.  AT  MITCHELL  BAT  UAKE  ST.  CLAIR)* 

CCNT  A1NNENT  CF  DKECGED  MATERIALS  IN  AN  AKTIRICIAL  ISLAND  WAS  EXAMINED* 
PARTICULARLY  TO  ASSESS  The  SIGnIRICANCE  Or  SEDIMENT  WATER  EXCHANGE  PROCESSES. 
TESTS  WERE  MADe  BLTh  UPON  PuMPtD  SEUwRY  ANt,  ON  OUMRtD  MATERIALS  ARTEK 
SCTTIRRENT.  OtSPllE  SEASONAL  VARIATIONS  IN  SURFACE  MATERIALS  FORE  WATER 
CONCEN1RAT IukS  bt Lb*  ABLE T  I. SR  REMAINED  SENSIBLY  CONSTANT)  CONCENTRATIONS  OR 
AL*  CD*  CL*  Re  AND  2N  WERE  SIMILAR  ANO  CONCENTRATION  PROFILES  OF  RE*  MN  AND  P 
SHCwEO  STRONG  DEFtNOENCt  ORON  Rn  AnO  REDOX  POTENTIAL)  HG  IN  PORE  WATER  kEMAINED 
I NDF  PENDENT  OR  SEDIMENT  VALUES.  DRtOGIKG  ERRECTS  AND  SHIP  TURBULENCE  ARE 
UNOODBTECLY  SIGMFICAmT  CONTRIBUTORS  ID  LuCAE  SEDIMENT /WATER  MIXING)  IN  THE 
G.E/T  LAKES*  hOWEVEw,  The  IMPORTANCE  CR  THESE  EVENTS  REMAINS  SMALL  IN  COMPARISON 
TO  LAKE-WIDE  LRREC1S  SUCH  AS  THE  KtSuSPENSlON  UR  SEDIMENTS  AS  A  RESULT  OR 
WIND-WAVE  ACTION.  EASED  UPON  DATA  RRCR  FIELD  EXPERIMENTS  ANC  OBSERVATIONS 
ASSOCIATED  WITH  THE  CRECG1NG /DUMPING  ACTIVITIES*  UPON  DATA  FROM  LABORATORY 
STUDIES  AND  UPON  DATA  AVAILABLE  IN  uTHEK  PUBLISHED  WORKS*  THE  SIGNIFICANCE  OR 
ENVIRONMENTAL  IMPACT  IN  TERMS  OF  Tnt  BEHAVIOR  UR  NUTRIENT  ANC  MOBILE  ELEMENTS* 
TOXIC  SUBSTANCES  ANO  HEAVY  METALS*  ANO  SEDIMENT /waTER  MIXING  HAVE  BEEN  DRAFTED 
IN  THE  FORM  OF  CONCLUSIONS. 

506  SLY.  PETER  L.) 

SEDIREkTOEOGKAL  STUDIES  IN  THE  NIAGARA 'AREA  OR  LAKE  ONTAKlL,  AND  IN  THE  AREA 
IMMEDIATELY  NLKlH  uR  ThE  WRulc  PEnIkSELA  IN  GEOkGl AN  BAY; 

<19t9>  PRU.  12  T  h  CCNr.  6Rt*T  lAKts  ReS.  PF3Ra-3Ab; 

BUTTCRJ  SEDIMENT)  SEOI MlNTaT lON  .  GECELuY 

lbtv )  GCOCE3G3)  GLUOtiGS)  GCuOe>AW*  GCLUtSl) 

A  STUDY  CR  ThL  bulTuf  SAMPLE  VARIANCE  IN  DlRRrk'EfsT  E N VI KONMt NT S  IN  THE  GkEAT 
LAKES  WAS  BEGUN  IN  I9b7.  feY  ThE  END  Lr  19b9  lbC  AkEAS  will  NAVE  BEEN  COHPLEULV 
SURVEY! Cl  ONE  AROUND  Tnt  NIAGARA  RiViR  MLoTrt  IN  LAKE  ONTARIO*  ANC  The  OTHER  IN 
GEORGIAN  BAY*  Nt AR  THE  TIP  OR  THE  bRuLE  PENINSULA.  A  PRELIMINARY  STUDY  OF  A 
THIRD  ARE*  IK  LAkl  uMARIL  neap  kINGSION*  IS  Tu  BEGIN  IN  19e9.  A  SPECIAL 
SAMFL1NC  Gk ID*  COVERING  AN’arEA  uF  ABEUT  1SG  SOGARE  RMS  HAS  BEEN  DEVISED  FOR  USE 
IN  ALL  THt  STUDY  AREAS  AND  SAMPLING  HAS  BLEN  DESIGNED  TO  YIELD  MATERIAL  FOR 
SEOIMcKTCeOGIGaL*  GEOCHEMICAL  ANO  bILLDGIlAL  STUDIES.  UNDERWATER  FHOTOGRAPhY  HAS 
BEEN  USED  Tu  PROVIDE  VISUAL  RECORDS  GR  THE  LAVE  BUTTON.  ECHO  SCONCING*  SIDE  SCAN 
SONAR,  AND  CONTINUOUS  stlSMlL  PROFILING  HAS  BEEN  USED  TO  UBTaIn  SOB-BOTTOM 
PENETRATION  AND  CGMRlbTi  PHYSIOGRAPHIC  CLVERaGE) 

807  SMITH,  BERNARD  R.l  BrAEM,  ROBERT  A.) 

LAMPREY  CONTROL  IN  THE  UNITED  STATES) 

(19721  GREAT  LAKCS  FISHERY  COMMISSION.  ANNUAL  KEPORT  FOR  THE  YEAR  1970*  APPENDIX 
C»  F3D-R2) 

PETPCFY2UN  MARINOS;  CONI  ROD  u*NPRlC10ES)  ELECTRICAL  LAMPREY  BARRIERS) 

MIG*  AT l CK  » 

GLF-AP-197CI  GCC0E1)  GLCDti)  GC0DI3 )  GCODEs) 

608  SMITH*  BERNARD  R.l  BrAEM*  RObewT  A.) 

LAMPREY  Control  in  The  united  states; 

(19731  GREAT  LAKES  FISHERY  COMMISSION.  ANNEAL  REPORT  FOR  THE  YEAR  1972*  APPENDIX 
C.  FA2-S9) 

P1TRGMY2CN  MARINOS)  LAMRRIClDtS)  CONTROL)  MIGRATION) 

GlF-AR-1972)  GC0DE1)  GCUlU)  GC00E3)  GCOuESj 

800  SMITH,  FOGH  M)  SNLLL*  MtRhlN— MAR  It) 

THE  FISHERIES  OF  LAKE  ONTAKaOI 

(1690  SMITH*  HUGH  M  AML  NEKrAN-MaRaE  SNELL*  RLVIEw  OF  THE  FISHERIES  OF  THE 


GRU1  L*ftS  IK  iefcS.  CHtPltk  kill*  P29o-3tb; 

FIS  Pi  F ISHtRi tS >  COMMERCIAL  FlSHtRitS*  FISHInG  GROUNDS;  HISTORY!  NETS; 

6 C.  3 3  ;  GCODEI  ; 

510  SMITH.  SIAM  iiKl)  h.i 

APPLICATlvN  UP  THEckY  AND  REStARCP.  IK  FISHERY  MANAGtHtNT  CF  THE  LAORENTl AN  GREAT 

lakes; 

I1S73)  1RAKS  AK  FISHERIES  SUC  102(1 ) >lSt-lt3 J 

RESEARCH;  FISHcRitS*  HANAGtMEhl i  HI  STIR Yj  FE 1 ROMYZOH  MARINOS; 

7  F99j  GCODEI;  GCCDtc;  GOODE  3  *  GCODEv;  GCODEi!  GCODEt; 

ThE  GREAT  LAKES  HAVi  A  HIGH  POTEKUAL  FOf  TFic  CONDUCT  OF  RESEARCH  AND  USEFUL 
APPLICATION  OF  RESEARCH  FINDINGS*  EOT  THE  HISTORY  OF  T hi  GREAT  LAKES  INDICATES 
THAT  EXTENSIVE  RESEARCH  AND  INTENSIVE  KANAGEKEKT  nAVE  FAILED  TO  PREVENT 
Cf TER 1CRAT ION  CF  THE  FISHERIES.  AT  TIMES  THE  RESEARCH  GAS  NET  DONE  BEFORE  A  LOSS 
OCCURRED*  OR  DID  NOT  PROVIDE  THE  1NF0RHAT ION  NEEDED  TO  SOLVE  A  PROBLEM*  OR  WAS 
K'CT  INTERPRETED  TO  INDICATE  A  NEED  FOR  CORRECTIVE  ACTION.  SUCCESSFUL  APPLICATION 
of  theory  and  research  to  fishery  management  has  always  been  impeded  ay  lacr  of 
CONTINUED  AND  CLOSE  CoOROiNATlOK  AhCNG  SOP.E  3C-GD  STATE*  PRLV1NC1AL*  AND  FEDERAL 
GCVERnFCNTAL  UNITS  that  HAVE  VARYING  DcGRltS  OF  INFLUENCE  ON  FISHERY  FROGRESS  OF 
THE  GREAT  CAKES.  FREOOcNTLI  AGRsEMtKTS  THAT  HAVE  BEEN  REACHED  AMONG  CONSERVATION 
AGENCIES  MERE  NOT  SUSTAINED  BY  LEGISLATIVE  UNITS*  OK  WERE  NULLIFIED  BY 
ORGANIZATIONAL  CHANGES.  AS  A  RtSOLTi  CONFLICT  NNG  APPROACHES  GERE  SOMETIMES  TAKEN 
BY  MANAGEMENT  AGLNCicS  G I T n  JURISDICTION  iN  DIFFERENT  AktAS  OF  THE  SAME  LAKE. 
SUSTAINED  AND  CCKFaTABLE  MANAGEMENT  CBjEcUVES  AND  PRACTICES  CAN*  HOhEVER* 
CCNTUELTt  Tc  GREATER  STABILITY*  AND  CRUNCH  CSEFLLNESS  AND  PRODUCTIVITY.! 

511  SMITp,  STANFORD  h.i 

H1STC«IC  INFORMATION  ON  GREAT  LAKtS  FISH; 

<197t>  RuSENGcnGeR*  DAVID  R.  AND  ANOReg  ROBERTSON*  EDITORS*  WORKSHOP  ON 
FNVIRLNFtNTAL  Raffing  OF  The  great  LAmS*  IjC*  P1G9-UG; 
fish;  history; 

1  jC-ra7 ;  gCcuic; 

512  SmITh,  STANFORD  H .; 

P  €  S  (  ARC  F  GKAf.TS  Fu*  F  ISHERlE  J  CF  Thl  GRtAT  CANES; 

(19721  FROG  1ST  FlLEnAL  CLM-  un  THE  GRtAT  LANES*  PP220-t2<i* 
f  ESi ARCH;  FIShekIES;  NOaA;  uSI  KtuCLAlLRY  agency; 
us-Fcs-Fis7i ;  GCODEi;  GCOOti;  gcodes;  gcodeg;  gcodls;  GCODEt; 

513  SMITH*  STANFORD  H.; 

spfcies  interactions  op  the  alEripe  in  the  great  lares; 

( 1 S7(  )  transactions  CF  the  AMERICAN  FaSHlRieS  SOCIETY.  VOl.  99.  NO.  A. 

PF7*«.-7t5; 

ALCSA  PSECOchArEMGOS;  1-tSHEkitS;  PISm;  HjSTCaY;  ABUNDANCE;  DISTRIBUTION; 

21«t;  GCODEi j  GCDDE2  *  GCOCEli  GCcDts;  GCODEi;  GC00E6J 

Th*  ALtGlPc  (ALCSA  PStUDOHARENGOS )  HAS  CAOStC  SERIOUS  PROBLEMS  IN  THE  GREAT 

lakes  for  almost  ko  years,  it  entered  lake  omario  in  abundance  via  the  erie 

canal  CURING  THE  Abtt'S  mHEN  MAJOR  F1SCIV0RES  GERE  DECLINING*  AND  BECAME  THE 
DC*' IK AN T  SrtCltS  IN  THE  CAKE  OLRtNG  Tnt  1b7C'S.  THE  ALEmIFE  SoeSECUENTlV  SPREAD 
TnFCcOHCLT  Ini  GREaI  CAKES  AND  BECAME  The  DOMINANT  SPECIES  IN  LAKES  HURON  AND 
MICHIGAN  AS  MAJOR  PlSClvORES  DECLINED.  IN  LANES  VHeRL  IT  BECAME  EXTREMELY 
ABUNDANT*  THE  Ska C l Cm- M A Ti ».  PCANKTlVDRfcS  DECLINED  IN  THE  FIRST  DECADE  AFTER 
ALthIFt  ESTABLISHMENT*  THE  MINOR  P1SC1V0RES  INCREASED  THEN  DECLINED  IN  THE 
SECOND  CtCAlt*  AND  Thl  Dtlr-wiTER  PcaNnTIVORES  UECE1NED  IN  THE  THIRD  DECADE.  The 
CCNSECuEnCE  HAS  BEEN  A  GENERAL  KtOUCUCN  aN  FISHERY  PRODUCTIVITY.  REHABILITATION 
■ILL  PECU1RE  extreme  REDUCTION  OF  THE  AcEgIFe*  AND  RESTORATION  OF  AN  INTERACTING 
COMPLFY  CF  DEEP-  AMD  SHACCOg-GAIER  FORAGt  SPtClES*  AND  MINOR  AND  MAJOR 
HSC IV GRES*  EIThEF  BY  REESTABLISHING  SPECIES  AFFECTED  BY  THE  ALEGlFE*  OR  BY  THE 
1MP0CUCT1UN  OF  NEG  SPtCltj  THAT  CAN  THRIVE  ONOER  THE  NPG  ECOLOGICAL  CCN01T10NS 
CF  m  LANESl 

514  SMITH*  S1ANF0.D  h.; 

TRENDS  IN  FISHERY  MANaGcMeNT  Or  THE  GRtAT  CAKES; 

<1970  BENSON*  NORMAN  G.>  EDiTuk,  A  CENTURY  OF  FISHERIES  IN  NORTH  AMERICA. 


apehcan  ushery  society  special  publication  no.  7.  pfxu?-a14; 
flit-,  PISH EUiiS;  M ANAGtNLN  T  i  MSTUbY;  Hi"  SloCMNG;  CLNEGUNUs  CLUPEAPORMS; 
LEUCICHTHYS  ANTED!;  SlIZOSllUlON  VlTRtUK;  AC  I  PE NSt R I D At !  PE  TKOHYZCN  MARINES  » 
SALVtLlNLS  NAMAYCuSH!  LClA  LOTA;  CATLSIUMOS;  LEUCICHTHYS  HQYll  ALCSA 
PStUCOHARENGuSl  MUUh  AlHtRlNtlUESi  PtfcCA  PlAVtSCENS;  USPERUSJ  APlODINOTUS 
GRLNMEM;  CYPRlNti  I  CAPASS1LS  ALRATuS ! 

224(  }  UCCDtX;  GCOCtii  GCODtS;  GCCbeRJ  GCOOct;  CC0PE6I 

515  SMlHi  STANFORD  h.  j  bUETTNcK,  HObaRD  A. I  HllLi  fcAlPHI 
FlSHfKt  S 1  a  1 1ST  l  CAL  DISTRICTS  OP  ThE  GrEAT  LAKES* 

I19tl>  GREAT  LAKES  FISHkRY  CuHhISSILN.  TECHNICAL  REPQPl  NC.  2.1 
FISHERIES;  SlAlJSIlCS; 

GEF-TR2 I  GC0DE1 )  GC0DE2;  GCLDE3 ;  GC0D14!  GCGDE4A2I  GC0CE4A3 J  &C0DE4AS;  GCGDkS; 
GCCutc i 

516  SMYlH.  PATRICK  j.}  ALFSCHL AGtR,  FRED!  KING*  DONALD  S.|  HC0ER5,  RICHARD  E.I 
OLINN,  OLOGLAS  h.J 

REGIONAL  L At- l  USE  PLAN} 

(1477)  BLAln  RIVrA-ST.  LAURENCE  REGIONAL  PLANNING  BOARD  C ONE RfcHE NS I WE  PLANNING 
SERIES  REFOkT  NO.  II,  134k*  NAP  j 

LAND  LSI;  DtVtLGPMENT  PLANNING;  RECNLaUOn;  NETEOROLOGY;  POPULATION  DYNAMICS  I 
BSRP-CU;  6L0DESD4J  GCGDtSUiJ  GCODt  7  f 

UTILIZING  LAI  A  PNuN  A  VARIETY  Or  SOURCES  AND  BASED  ON  SEVERAL  YEARS  OF  STUDY* 
THIS  REPORT  DESCrIbES  A  LAND  USE  PLAN  POP  A  NCN-ht TRCPCl 1  TAN  REGION. 
PREDOMINANTLY  RESOURCE  OPJENTcD,  THE  PLAN  NON t - The-LE S S  COVERS  AN  URBANIZATION 
PROCESS  AObktsSIKG  SLIGHT  GrUrTh  NXTH  SLIGHT  LlnCcNT RAT 1LN  RELATIVE  TO 
POPCLATICK  AND  tlUNLPlC  ACTIVITY.  ThClGH  ONLY  CNt  ELEMENT  CP  A  COMPREHENSIVE 
PLAN  Th(  DJCUPENl  COVENS  TRADITIONAL  PLANNING  EctPtMS  Ur  OENOGRAPHY. 

YRANSPCRTaT I LN *  NECREATiON  AND  COMMUNITY  PAC1LIT1ES.  THE  NAP  PATTERN  IS 
EXPLAINED  IN  THE  1E*T  BY  PtANs  OP  RIGLROlS  Dt  P INI Ti On  AND  PRUCtSS  HEThODOlLGT; 

517  SUMOGM.  rILLIAM  L.;  ShAFLr,  ChkIS  A.;  CkLCK,  LEUNARL  T.1 

CVEPVltR  «p  pEDEnAL  tNtPGY-NtLATLL  RtSEAVkH  PROGRAMS  IN  THE  GREAT  LAKES  AREA. 
1*47')  PRCt  tPD  PtuERAt  CONE  LiN  The  GRcaT  LakES.  FP46F-474! 

lnerc-y;  plsl arch;  us;  glbc;  regulatory  agency; 

US-PCS-P1V7S J  GCUULli  GCOCL21  GCUOeiJ  GCGUE4 1  GCCDtSj  GCODEtl 

SIS  spappcr  u.  Robert  a; 

The  DISTRIBUTION  Op  MKRoLRlSTaCEANS  AT  the  NDD-bAYER  INURPACE  Of  LITTLE  SODUS 
BAT  ; 

<19741  PICE  CREEK  BIOLOGICAL  FIlLU  STATUn  BULLETIN,  1(1)02-441 

zocpiANr tun;  sample  CuLlECTIun;  methods;  erLIMnem;  botiup;  Crustacea;  disSuLved 

oxygen; 

NY-ULS-B2474-I;  GCGutSOS! 

619  SPAGNCl  I,  JOHN  J.;  SKINNER,  LAURENCE  0.; 

PUB'S  IN  PISH  PROM  SELEC1  Eu  NAURS  OP  NcB  YORK  STATE; 

(1477)  PESTICIDES  NuMlCRlNV  JOURNAL «  VOL.  AX,  NO.  2.  PP.  64-67.1 
NY!  HUDSON  RjUERl  CAtuGA  LAM S  ONONDAGA  vANLi  PCB!  FISH;  MlLkuPTEROSl 

STUCshciun;  catustgmus;  oncorhynchuS;  ictalurus;  cyprinus;  caRASSIus  auratus; 
Sal v f i inls  pahayulsh;  salml  gaironeRX; 

7CKU  GCCOtS! 

PCB  Rt  S I  DUES  IN  PlSn  PROM  4.  STATIONS  THRUUGHOUT  Ni •  YOPK  STATE  RIPE  H0N110REC 
IF.  147'.  NEARLY  ALL  PISh  CONTAINED  PCE'S  IN  DETECTABLE  AMOUNTS  ALTHOUGH  THE 
LEVELS  Cl  CONTAMINATION  ANl  SPECIPIC  ARCCUR  VARUC.  THE  HUDSON  RlVlR  CURTAINED 

the  highest  nnubn  pcb  concentrations  bxthin  the  united  states)  levels  often 

EXCEEDED  ICC  PPM.  UlPtR  bATERS  AND  USh  «hXCH  BERt  SIGNIFICANTLY  CONTAMINATED 
INCLUDE  LAKE  CNIAR10  S  Ai  FILM  L  S  ANC  CAYLGA  LAKE  LAKE  TROLl.  CN0NDA6A  LAKE, 
PREVIOUSLY  C IDS  cC  TO  PlsHING  BECAUSE  CF  NERCuRY  CONTAMNATICN  ALSO  APPEARS  1L 
have  APNCRMALLY  HIGH  LEVELS  Of  PCB'S  APPRL ACHING  IN  SCPE  INSTANCES  THE  ACTION 
LEVEL  OF  1H)  FOOD  AND  DRUG  ADMIN* SlRAllCN,  U.S.  DEPARTMENT  CP  HEALTH,  EDUCATION, 
AND  RELFARl.  SANFlES  FROM  MARINE  RATERS  GENERALLY  HAVE  CONTAMINANT  LEVELS 
SUBSTANTIALLY  BeLOb  S.O  PPM.) 


>  A 


820  SRIOHARAN*  NUtUtMi  LEE*  G  mReU) 

ALGAL  NCTklEM  clNllATltN  IK  LAnE  UiKliK  AM'  TRIBUTARY  RATERS ) 

(1477)  RATER  REStkRLH  lllUlltkl'Diti 

ALGAE)  NUTRIENTS)  CLiMkOI  i  GRUkTM)  PHOSPHORUS )  EOTROFhIC  ATICN)  PHYTOPLANKTON) 
NITROGEN) 

7500 )  &CL0L5A9T3)  GCCUE5C2T5)  GC0U509U)  GCCDE5D3T9) 

TC  DETERMINE  1  HE  POSSIBLE  LlMIlhC  NUTRIENT  P  OR  FlANKTLNIC  ALGAL  GROkTH  IK  LAKE 
ONTARIO  A  NUTRIENT  ENRICHMENT  STUDY  RAS  CONOLCTEC  DURING  1972-1973  AS  PART  OF 
IFYGL.  THt  STUDY  INCLUDED  IHL  MEASUREMENTS  OF  THt  GROkTH  RESPONSE  OF 
lABOAATOPY-GkO«N  AND  NATURAL  ALGAE  IN  NLlklENI  ENRICHED  LANE  ONTARIO  HATER  AND 
TRIBUTARY  HATERS* | 

821  STEGGLESf  alLLl AP  A.} 

ORGANIZATION  AND  PLANNING  UK  RAlcR  GUALllY  CONTROL) 

(1966)  PNoC  GREAT  LANES  RATER  RESOURCES  CONF*  PP99  7— A7L  j 

NATfR  QUALITY)  CLnTROL)  REGULATION)  CHLORIDE)  NUTRIENTS)  PHOSPHORUS) 

CAN-E1C-1)  GCuOEl)  GCuDE2  >  GCCUE3)  GCtUEA)  GCC0E5*  GCOCEt) 

It  PILLION  PEOPLE*  THEIR  LIVESTOCK  ANu  INDLSlkY  POLLUTE  THE  HATERS  OF  LAKE 
ONTARIO  AND  LAKE  ERIE.  Thi  NATcRAL  LONG  TERR  QUALITY  CHANGES  OF  THE  LAKES  HAVE 
BEEN  ACCELERATED  BY  THE  BuILOUP  OF  PINEkAL  NUTRIENTS  ANO  ALGAE  NIlH  FAk-Nt ACHING 
CONSEQUENCES  FOR  TmE  raTER  USERS  OF  The  LANES.  RH1LE  RASTc  C1SP0SAL  IS  ESSENTIAL 
FOR  LIFE  ANC  INDUSTRY*  IT  BUST  BE  DONE  IN  SUCH  A  .AY  THAT  THE  HIGHEST  POSSIBLE 
•  AT f R  QUALITY  IS  ACHIEVED.  THE  NEED  EAlSlS  FDR  CCMFREHENSI VE  NANAGENENT  CAPABLE 
OF  INTEGRATING*  PLANNING*  1  HU eRENI 1NE *  AND  MAINTAINING  CONTROL  OVER  RATER 
QUALITY  IN  TKt  GREAl  LAKES  AND  IhEIR  TRIBUTARY  STREAMS  TO  ACHIEVE  THE  OUALllY 
NEECEL  POR  IHL  MULTIPLE  USES  OF  RATER.  IMPROVED  METHODS  AND  SYSTEMS  ARE  NOR 
AVAILABLE  TO  MANAGEMENT  TC  UE1ALN  THIS  LbaECTIVe.  CONTROL  Ot  NUTRIENTS  FRDM  A 
VARIETY  OF  SOURCES  IS  REQL1RM.  METHODS  ARE  AVAILABLE  lL  IDENTIFY  CRIIICAl 
NUTRIENTS  ANO  MAKE  A  STaRT  UN  t.  uNT  ROLL  INr  THE  INPUT  Of  PhCSPHuRUS  TO  THE  LAKES. 
THE  parallel  DEVELOPMENT  ANO  1MPLE MINT  AT  I  ON  OF  rATEN  QUALITY  OBJECTIVES  UR 
STANOAKCS  IN  iHe  GREAl  LAKES  STATES  AND  uMA.U  FkuVIDES  PuR  COMP R EHENS 1  Vt 
drainage  basin  planning  ANU  kllluuur  lunTRCl.  eaamples  OF  ml  a  sup  e  S  In  The 
UNITED  STATES  ANU  GERMANY  ANE  COMPARED  .I1H  RATER  QUALITY  PROGRAMS  IN  UNTAR10.) 

822  STEVENSON,  k.  j  AN,  STOeRMcn*  EDGEne  P.) 

DIATOMS  PNuM  THE  GREAT  LANtS.  II.  SOME  RARE  OR  POORLY  KNObN  SPECIES  Of  THE  GENUS 
NAVICULA) 

(197M  J  GP  e  AT  LAKES  RES  9  U  1 1  17b-1  Bt  ) 

BACILLAR lLPHYCEAE)  ALGAt)  PH Y T uH ANK 1 LN )  NAVICULA; 

7E6C)  GCODtl)  GCCDtZi  GC00E3)  GCODED  GCODESi  GC0DE6 ) 

21  TAXA  OP  ThE  ClAT Uf  GLMS  NAVICULA  RHIUh  ARC  KNOaN  TO  OCCtR  IN  THE  GrEAI  LAKES 
BUT  HAVE  NOT  EceN  out QUAl ELY  TrEATlD  )N  ThE  NURTh  AMERICAN  LITERATURE  ARE 
DESCR1BEC  AND  FIGURED.  THE  OBSERVED  GREAT  LAKES  DISTRIBUTION  AND  ECOLOGICAL 
AFFINITIES  OF  THESE  EM  1 T 1 1 s  ARE  DISClSSlD.) 

823  STIEFEL*  ROBERT  C.)  NlMETh*  ZuLTAN  A.)  kALDRuF,  ACU  C.) 

TRANSPORTATION  AREAS) 

(19791  INI  IvC  MANAGEMENT  PROGRAMS*  RESEARCH  ANO  EFFECTS  CP  PRESENT  LAND  USE 
ACTIVITIES  CN  bATER  DUAL  ITT  OP  GrEAI  LAKES  VOLUME  1*  27PP) 

TRANSPORTATION)  LAND  USl*  RATER  QUALITY)  RATER)  POLLUTION)  HERBICIDES)  RUAD 
SALT)  HEAVY  METALS)  CHEMICAL  LOADING)  ktSEARCH)  CunTRLL) 

GC0CE1I  GC0DE2 )  GCODESi  GC0UE9 )  GCODESi  GCCOEt) 

824  STOEPMER#  EUGLNc  P.) 

ANALYSIS  OF  PHYTOPl ANKTDN  COMPOSITION  AND  ABUNDANCE  DURING  IFVGL ) 

(19731  US  EPA  1ST  ANNUAL  NEFURTS  OF  IHL  EFA  iFVGl  FRGJECTS*  PP90-109) 
PHYTOPLANKTON)  ABUNDANCE)  SPECIES  DIVERSITY)  POPULATION  DYNAMICS) 

US-IPA-fctO# 3-73-021)  GCUDE5) 

828SIGCRMPR,  EUGENE  F.) 

DIATOMS  FkUM  THE  GREAT  CAKtS.  1.  RARE  OR  POORLY  KNORN  SPECIES  UF  THE  GENERA 
DIPIGNEIS*  OESTkUPlA  AND  SI ALRDNE1 S ) 

( 197  E )  J  GREAT  LAKES  RES  9(211170-177) 

BAClUARlOHYCEAt)  ALGAE)  PH  Y 1  GPL  ANkT  ON  )  DIF  LONE  1  S  )  OESTRUF.*)  STADRONtlS) 


DISTRIBUTION;  TAXONOMY; 

76GS;  GCGDEI  >  CCouE2;  G0O0E3;  GCCDEU;  GCCDEt#  GCCUtBi 

ELEVEN  TAaA  Of  OlAloPS  uCO  Oft R 1 NC  IS  Tht  GRlAT  EAKtS  BH1CH  HAVE  NO!  SEEK 
ADECUAT El t  TREATED  IN  The  NGkTn  AMtKlCAN  LITERATURE  AkE  BRlEFoY  DESCRIBED  AND 
FIGURED.  I  AAA  TREATED  InCEUOe  A  SPECIES  uF  CIPEONE1S#  1  SFECIES  AND  1  VARieTY  Ok 
OE  ST  RUF 1 A#  AND  I  Sr  cCllS  Ahu  A  INTA ASPiO i F 10  TAX*  OF  STAURCNE1S.  1  HE  PRESENTLY 
NNChN  OlSTRiaclKN  Cf  IhlSE  EMIUES  IN  1  HE  GREAT  LAKES  AND  THEIR  ECQUOGlCAi  AND 
DISTRIBUTIONAL  AFFINITIES  ARE  tlSCUSSED.F 

526  STUFRMFR,  EUGENE  F.J 

THE  EFFECTS  UF  ENERGY -kE LA  1  cl  EFFLUENTS  DN  FHYTOFL ANKTON  COMMUNITIES; 

*  1975 »  FRGC  2ND  FEDERAL  CCNF  DN  THE  GREAT  LANES  INTERAGENCY  COMMITTEE  ON  NARINE 
SCIENCE  AND  ENGINEERING  DF  ThE  FEDERAL  CDUNC1L  FOR  SCIENCE  AND  TECHNOLOGY* 
PPGCV-G22 j 

EFFLUENTS;  DISCHARGE  FLUki  PHYTOPLANKTON;  COMMUNITY  STRUCTURE;  ITTERaTURE 
REVIEr; 

US-FCS-P1V7I  ;  GCUEl;  GCCIDE2 ;  GCOutj#  GCODEAi  GCODES;  GCODE 6 » 

527  STOKLr  UCELL  b.;  PaSKO.  DLNAlO  G.l  ftCECKERr  kOBERT  M. ; 

A  STUDY  CF  LANE  ONTARIO  -  SI.  LAhRENCE  RIVER  SHALL  MOUTH  BASSI 
€  1 9t  N  >  NY  FISH  AND  GAME  Jr  milWb) 

tagging;  fish;  creel;  sfahning;  nicrcptcrus  dclokiedi;  migration;  growth; 

GCCDESDu;  GCODESUS; 

A  STUDY  DF  SMALLMCUTh  eASS  OP  ThE  EASTERN  LAKE  ONTARIO-THOUSAND  ISLANDS  REGION 
RAS  CARRIED  ON  DURING  1UU4-5C.  TAGGING  IF  G»OCe  hlLDr  AtULT  BASS  AT  EU  FRiNCIF AL 
LOCAL  I  TIPS  raS  UNURTAKLN  TO  DETEFfilNi  IF  FLFLLATICNS  HERE  HLNOGENEUUS .  STUDIES 
OF  AGE#  GRuwTh  AND  REFRDDUCTILN  LF  THE  EASS  FROM  DIFFERENT  ICCALllILS  GERE  HADc. 
METAL  STRAP  1  AGS  USED  DN  THE  DORSAL  FIN  AND  MAXlLLAkY  DURING  I90U-G5  GAVE 
KECOVEF 1ES  EF  ONLY  2.U1  AND  U.itr  ktSFECl 1 VtLY .  DURING  19Gt~S0»  ROUND#  METAL 
STRAP  TAGS#  AFPLlLD  TE  THE  LuRck  JAR#  wErE  USED  UN  A  TOTAL  CF  2»B*3  FISH.  ThIS 
method  C-AVE  tie  Ft  Cu  FEMES  U..UI.  ANGLING  RicUVtkllS  »ERE  USED  AS  AN  INDEX  lE 
the  CaTCH  OF  pass  DN  RAkiUUS  GROUNDS  DURING  DIFFERENT  NINTHS  DF  THE  FISHING 
SEASON.  DESPllt  A  RllaUVELY  hcArY  TAKt  OF  bASS  UN  SOME  bkOLNDS  DURING  JUNE 
ThLPL  was  NL  EvlOtMOi  That  1  hi  lArIY  FISHING  AFFtCTtC  THl  POPULATION  ADVERSELY. 
HEAVIEST  RETURNS#  GENERALLY,  rcRC  IN  AUGUST  .  DISTINCT  PUrOLAljDNS  CF  EASS  Btfcl 
RECOGNIZED  LsInG  MIGRATIONS  ANu  GRU'rTf  AS  The  MAIN  CRITERIA  FDk  SEPAftAllUN,  FOUR 
TC  b  Y  ft  S  Are  RiUUIREu  IN  lhls  AkLA  FUR  BASS  TC  REACH  THE  UE  GAL  LENGTH  DF  It 
INCHES.  THE  ULUESI  bASS  FCUND  riRl  i*i  YkS  OLD.  COnSICERABlE  VARIATION  IK 
SPARRING  Tift  RAS  POUND  It  ei  A  CHARACTERISTIC  OF  BASS  IN  IMS  REGION.  LATt  HAY 
TO  EARLY  JUNE  SFAwNlNG  OCCURRED  IN  TRIBUTARY  STREAMS  AND  IN  SOME  DF  The  NARMEk 
bAYS  RH1LL  LATl  .LM-JULY  Spawning  LUurkcD  aMONG  ThE  FISh  INFLUENCED  BY  The 
COIC  aATEk  wF  lake  untakid; 

528  STCNF  AND  RLbSUk  EKgInlERING  CDkFURAl  iuN> 

ENVIRONMENTAL  kePDRT  OSRcGO  STEAM  STATION  -  UNIT  S  FOR  NIAGARA  MOHArK  POWER 
CORPORATION# 

(  I  STONE  AND  REBSTlr  ENGINEERING  CORPORATION.  CA.  20C  PE • ; 

CSwEGu  STEAF  SIATluN;  ELECTRIC  POrCR  GENERATING  STATIONS;  tLECTklC  PuhEk 
GENERATION;  raTER  CGAlITY#  FISn;  PHYTOPLANKTON; 

NMP-l-I;  GCCOFS;  GCODtlDSTu; 

526  STORE#  k.  S.i  FRIGER1C#  NORMAN  A.; 

present  and  frdjected  nuclear  generating  capacities  and  fuel  requirements  in  the 

GREAT  LAKES  BASIN# 

<29751  PKOC  c ID  FEDEkAL  CDKr  ON  THt  GREAT  LAKES#  PP15s-l6l» 

ENERGY;  NUCLEAR  FbRir  GENERATION;  FORECASTING; 

US-FCS-P 1 V7S  #  GCODUA  #  GCuDLE#  uUuDE3;  faCUDEk#  GCODES!  GCODE R i 

630  STRONG#  ALAN  t.l 

GRfn  LAKES  T  EMPEkAT UkE  MAPS  BY  SATELLITt  ( IF  YGL ) J 
<107*1  FRuU.  I7TF  CUNf.  Gr 1*1  LAKES  RtS.  PF321-333! 

TEMPERAURE;  MCNlTURlNui  REMuTE  SENSiNG;  IFYGl;  REMOTE  SENSING  SATELLITE; 

2797;  GCODEl;  GOODIE ;  GCODES  #  GCODEG;  GCODES;  GCODEt) 

FIVE  CASf  STUDIES  USING  VERY  HIGH  kESDLDl 1CN  k ADICHt  TcR  DATA  FROM  THE  MCAA-2 


SATEll  lit  ARE  PRLStNUL.  1  Ht V  OEniKHEtlt  A  ktPtellllT  FUk  MONITORING  SURFACE 
TEMPERATURES  UP  IHt  GREAT  LANtS  FROM  SrAlE.  COMPARISONS  OP  THESE  DATA  fclTh  DATA 
AVAILABLE  PROM  POki  CONYtMlOHAL  SbOkCtS  Akt  OSE0  TO  ILLOSIRATtt  XI  ISOTHERMAL 
CONDITIONS*  XI  THtRHAl-bAR  C lRCULATILNS,  31  DIURNAL  VARIABILITY*  AND  At  SUMMtk 
UP  at  L 1 1 HG .  EXAMPLES  PRESENTED  SHUa  ThE  POTENTIAL  rOk  USING  SATELLITE 
OBSERVATIONS  ROUTINELY  TO  MONlTjR  SLREALc  TEMPERATURES  Ok  THE  GREAT  LARES) 

531  STROTHERS*  P.  H.) 

CARP  CCNTROl  STULltS  IN  THt  ERIE  CANAL) 

(19291  NY  STATE  CONSERVATION  OtPAMHtNl.  A  BIOLOGICAL  SURVEY  OF  THE  ERIE  NIAGARA 
SYSTEM.  PP2CB-E19) 

ERIE  CANAL)  CYPR1NUS)  REPRODUCTION)  USM;  GRDaTH)  POOD)  MIGRATION)  NETS) 

CONTROL) 

HY-C1)  GCQDESA4T3S1B; 

532  SUBLET)*  AUDREY  j.) 

CSTECLOGTCAL  ANALYSIS  OP  THE  VAN  SUN  SITE* 

(1966)  BUPPALC  SOCIETY  Or  NATURAL  SCIENCES  BULLETIN  24I49-6S) 

MAN*  HISTORY) 

BUF-6SNS-bULL24|  GCODESA4T3) 

533  SliGDEN*  DAVID  E.) 

GLACIAL  EROSION  BY  THE  LAURENT  1 DE  ICE  SHEtT) 

0976)  J  GLACIOLOGY  20  (B3  )  l  367-391 ) 

GLACIOLOGY)  ICE)  EROSION)  TOPOGRAPHY) 

7922;  GC0DE6)  GCOOE7* 

Thf  AIM  CP  THIS  PAPEk  IS  TO  EAAnlNE  LANDSCAPES  OP  GLACIAL  EROSION  ASSOCIATED 
kITH  THf  LAOFENUOt  ICE  SHEET  AT  ITS  MAXI  MUM  AND  TO  RELATE  THEN  TO  THE  THREE 
MAIN  VARIABLES  APPECTING  GLACIAL  EkOSllN*  NAMELY  PORMER  BASAL  ThERhAL  REGIME  OF 

the  ice  Sheet,  im  Topography  or  the  bel*  and  the  geology  op  The  bid.  the  key  to 
THE  analysis  IS  ThE  COMPAkikLN  OF  Tht  D1STR1BU11CN  CP  THE  LANDSCAPE  TYPlS  kITH 
The  SIMULATED  Pattern  Or  The  Basal  THERMAL  ReGlKt  OP  THE  PORMkk  ice  sheet.; 

S3  Sutherland*  jeffery  c.; 

SILICATE  MINERAL  STAblUTY  ANO  MINERAL  twUiLIBRIA  IN  THE  GREAT  LAKES) 

(!97(.)  ENVIRONMENTAL  SCIENCE  AND  TECHNOLOGY.  VOL.  4.  PPb£6-t33) 

SILICATES;  CARBONATE  )  CHEMICAL  C0MPLSIT10N;  MlNtR ALOGY )  aATtk)  LAKES) 

233!;  GCODEs;  GC00E4;  GCOCES) 

E OUl 11  BP  1 UM  CONCEPTS  INVOLVING  SILICATE  MINERALS  AND  kATER  ARt  APPLIED  TO 
CHEMICAL  DATA  FROM  THt  NORTH  CHANNEL  AND  LAKLS  ERIE*  CNTARIC*  AND  HURON*  FOR 
UNDERSTANDING  OP  GHLMICAL  St L P-kt Gul A 11  ON  IN  ThE  GREAT  LAKES.  EOUILIBRlA 
INVOLVING  SlLlCAlcS  AND  kATcP  ARt  INPEkRED  PROM  AUUE0US  CHEMICAL  DA1A, 
CONCENTRATIONS  OF  DISSOLVED  SiLICA  ATTAIN  MIN1MUP  VALUES  UP  10(EXP-4.B> 
MOLE/LITPk  in  SURPAC t  RATERS  OF  the  ktNuTt  lares  Through  Cl SSULUT ION  OF 
KAOUINITE.  IN  OEEPER  RATERS*  ME  T  AST  ABLE  EQUILIBRIA*  CA  MONT M0R1L L0NI Ti  a 
GlbbSI Tf  AND  MUSCCuITt  ■  Gieesllt  Mat  INPuSt  UPPER  LIMITS  UPON  CONCENTRATIONS  up 
SI0ISUB2MAG.).  SILICA  CONCENTRATIONS  IN  IHt  ENCLCSED  RATERS  OF  SEDIMENTS  FROM 
NOFTP  CHANNEL  RtACh  MEUSIabLE  EqUiLIbrIuM  kITH  AMORPHOUS  SILICA  AT  VALUES  Of 
SI 0( SUB2- I (AU. I ■  1C ( LAP— 2 .61 MUlE/LiTER*  VALUES  OF  LESS  THAN  lU(tXP-3>  MOLE/LITER 
ARE  iMPOStD  IN  StUlMEhTS  FRuM  Thi  CTPIR  LAKES  THROUGH  CA  M0NTM0R1 LLONI TE  > 
kaolimte.  The  major  Chemical  Chap ac Ter  of  Thi  great  lakes  IS  inherited  from  The 
CAkBONATE-jlLlCATE  MINERALOGY  OF  BEDROCK*  SOILS*  AND  GLACIAL  DRIFT  IN  THEIR 
DRAINAGE  1 

838  SkEENEY*  RGBtRT  A.; 

ANALYSIS  AM  MODEL  Or  THE  IMPACT  CP  DISCHARGES  FROM  THE  NIAGARA  AND  GENESEE 
RIVERS  CN  ThL  NEar-ShCRL  UF  lane  ONTARIO) 

(1973)  US  EFA  1ST  ANNUAL  rEFuRTS  UP  Tht  EPA  IFYGl  PROJECTS*  PP218-329) 

1 1 CLCGY  )  PHY  TuPLANpI ON)  IUOPUANnTUN) 

BENTHOS)  US-EFA-e6( /3-7*-UAa)  GCDDESCiTi)  GC0DESA4T3 j  GCUUESB2)  GC0DESB4) 

535  SkEENEY*  ROBERT  A.) 

LAKE  ERIE  FRAMEkGRK  STUDY.  A  STATEMENT  PRESENTED  BEFORE  GREAT  LAKES  BASIN 
COMMISSION) 


(1972)  GREAT  LAKES  LAB.  3FF) 

RESEARCH;  DEVELOPMENT  PLANNING)  ECONOMICS)  REGULATORY  AGENCY)  MONITORING) 

POLLUTION; 

NY-UBC-Gll-PSi)  GCODEG)  GCuDEl)  GCUOEt) 

837  S  V E  E  NE  Y >  RUbtKl  A.*  CUN) ) 

BIBL  ICGRAPHY  CONCERNING  GREAT  LAKES  ATTACHED  FLAMS) 

(1976)  GREAT  LAKES  LAB.  FP.  31.) 

BIBl  IOGKAPHY  )  FLAMS)  ALGAE)  MACROPHYTES)  C  L AOOPHUR A ) 

RE  P-b-N Y-UbC“6lL«P3 )  GCuOtl)  GLCDEB.  GLuDEZ.  GC00E3)  GCODEV)  GOODES) 

838  SYMONS.  GEORGE  E.)  SlMPsOK.  R .  a.) 

REPORT  CN  FISH  LiSTMUCTlOK  IK  Tht  NIAGARA  RIVER  IN  1937) 

( 1938 )  TRANS.  AN.  FISH.  SU.  VOL.  6b.  PF296-2S5) 

FISH,  flSH  KILLS)  POLLUT 1CN)  NATE K )  OCKLSuhA  CEPED1 ANUH)  NOIROPIS  ATHERINOIOES) 

26CC)  GCtDEGGSj  CCOOESAGTi) 

ThE  PAFcP  REPORTS  OK  lHt  STUDIES  MADE  TO  Oil EkMlNt  lhE  POSSIBLE  CAUSE  OH  CAUSES 
OP  THREE  EflDtMlCS  OP  PISH  MORTALITY  RHlLn  OCCURRED  DURING  NOVEMBER  AND 
OFCEHEER.  1937.  IN  The  VlllMTY  Of  BUFhAlC.  MR  Yuk  R  »  SAMPLES  OP  RATER  #KL  DEAD 
PISH  WERE  ANALYZED  TO  DETERMINE  The  LETHAL  AGENT  RESPONSIBLE  FOR  THE  SLAUGHTER. 
STUDIES  CP  THE  SOURCES  UP  POLLUTION  IMPLICATED  A  SMALL  STREAM  DREDGED  TO  FORM 
FART  CP  The  BUFFALO  HARBOR.  THi  SLUGGISH  FLO»  THROUGH  THIS  HARBOR  RECEIVED  THE 
RASIES  CP  SEVcKAL  Large  CHEMICAL  industries  and  the  dcmesitc  SEWAGE  from  a 
POPULATION  LP  SOME  7S.OUG  PERSONS.  THIS  POLLUTION  CREATED  AM  EXTREME  SEPTIC 
CCND 1 T 1 CN  FUR  The  MA  juk  Part  OF  The  Year.  CChEINATILR  CF  »1MD  VELOCITY  ANC 
DIRECTION.  RAINFALL.  ANU  changes  IN  lake  level  caused  sudden  discharges  of  the 
POLLUTED  WATERS  CP  This  SMALL  S 1  REAM  IMC  IHl  NIAGARA  RIVER.  AT  SUCH  TIMES  FISH 
GERE  FMOUEMLY  ObSERVEu  TO  Lit.  AT  THE  T1HE  OP  THE  THREE  PERIODS  CF  FISH 
MORTALITY  SOME  EXTREMELY  LETHAL  AGENT  SEEMEO  TO  BE  PRESENT  THAT  NORMALLY  MUST  BE 
ABSENT.  BECruSE  THE  EiSH  MORTALITY  aAS  SO  MUCH  GREATER  Than  HAD  EVER  BEEN 
OBSERVED  (RtVlCUSL).  THE  CuHblNAT ICR  LP  CIRCUMSTANCES  CP  NUMEROUS  POLLUTION 
SOURCES.  NUMEROUS  UlLeIEkIUuS  jlBSIANLlS.  ANC  THl  TEMPORARY  N AT  UR  t  CP  THE  ACTUAL 
POISONING  IN  THE  RIVER  MADE  il  EHEOSSlblE  TL  U*  ANY  ONE  f P FLUENT  AS 
PESPCNSIBLE.  INVESUGaUOK  UiSLLUSlD  A  SHlRTaGE  UP  AVAILABLE  DATA  LN  THE 
TlEERAT 1  CM  LIMITS  UP  PISH.  ESPECIALLY  UKUtk  RIVER  CUND1T1UNS.  THtuGH  THE 
DESTRUCTION  OP  the  PISH  a AS  REGRETTABLE  ARC  MLCH  NEEDLESS  CLNCERN  aAS  RAISED 
OVER  I  HE  HEALTH  U  ThE  NIAGARA  RIVER  uLMMuNl TIES.  THtSE  THREE  EPISODES  D1U  SERVE 
TO  FOCUS  ATTtNTlOK  ON  ThE  DEPLORABLE  CONDITIONS  EXISTING  IN  1HE  BUFFALO  HARBOR. 
PLANS  AND  STUDIES  ARE  WELL  UNDER  aAY.  BY  THt  INDUSTRIES  INVOLVED.  TC  TREAT  THEIR 
BASTES  CP  TU  LISCHAkGE  a  PART  OP  ThEP.  IMu  THE  CITY  SEbERS  FOR  TREATMENT.  IT  IS 
HOPED  THAT  WITHIN  ANOTHER  YEaR  aT  LEAST  9t  PER  CENT  OF  THIS  POLLUTION  BILL  BE 
REMOVED  AND  THAT  POSSIBLE  FLTURc  RECURRENCES  OF  SUCH  EPISODES  BILL  BE 
POPE  STALLED 

838  TAIT.  HCwARD  D.) 

FEDERAL  GREAT  LAReS  FISHERY  RESEARCH.  OBJECTIVES.  FIloRITlES.  AND  PROJECTS. 

(1972)  FRUC  lST  FELERAL  CONP  On  lHt  GREAT  LANES.  RPGG-97) 

US)  REGULATORY  AttNCY)  RESEARCH)  PROGRAMS)  FISHERIES)  FISH) 

US-FCS-P1972)  GCCDE6I 

FISHERY  PRuOUCT lUN  UP  The  GRtAT  LAKiS  REGION  HAS  DECLINED  DRASTICALLY  WITH  SETTLEMENT 
OF  Th|  AREA.  PREMIUM  GUALITY  PiSHtS  CF  THE  GREAT  LAKES  SUCH  AS  BHITEFISh.  LAKE 
TROUT.  AND  WALLEYES  HA vt  BEEN  RtPLACLU  BY  LESS  DESIRED  SPECIES.  THE  CHANGE  IS 
ATT) I  BUY  ED  TO  StLECTlvE  OVERFISHING.  POLLUTION.  AND  THE  EXTREME  INSTABILITY  OF 
FISH  FCFLLAT1CKS.  Set  LAMPREY  PkEuATIuN  IS  STILL  A  VEXING  PROBLEM  BUT  PROGRESS 
IS  BEING  MADE  IN  CONTROLLING  luiS  FARajIU.  THE  FEDERAL  FISHERY  RESEARCH  PROGRAM 
with  HEADQUARTERS  IK  ANN  AHBUR.  MI.  HAS  THE  OBJECTIVE  CF  PROVIDING  BASELINE 
INFORMATION.  NtEOED  IN  RESOuRCi  USE  OECIStLNS.  ABOUT  THE  FISHES  CF  THE  GRtAT 
LAKES.  STUDIES  CF  THE  HAB1TA1  Re wU IRE  MINT  S  Or  FISH  ARE  HIGH  PRIORITY.  THE 
PROGRAM  INCLUDES  PISh  PufOLAUON  PSStSSMENTS.  STUCliS  OF  THE  EFFECTS  CF  MERCURY 
ANU  CTHEE  CUNTAMIhAHTS  ON  FISH.  THlRMaL  EFFECT  STuDILS.  AND  GENERAL 
1NVEST1GATUN  CF  The  IMPACT  OF  ENGINEERING  PROTECTS  ON  GREAT  LAKES  FISHERIES. 

THE  WUFK  is  CLOSELY  CLOwDlKATeO  WITH  SUU  and  CANADIAN  AGENCIES  THROUGH  The 
GREAT  LAKES  FISHERY  COMMISSION.  W  SHAH  RESEARCH  VESSELS  ANC  G  FIELD  S1ATIONS 
ARP  UlUlZEw  WITH  A  STArF  Of  9C  AMu  An  ANNUAL  BUDGET  OF  ABOUT  1.3  MILLION 


V 


DOLLARS.) 


640  TA17*  HCM4KL  O.J 

6RE  AT  LAKtS  FISHERY  L  ABQK A ) UK  Y ) 

(1<97I  >  US  DEFaRTMEM  Of  1  Ht  lNltklOR*  PROGRESS  Ik  SPUFT  FISHERY  RESEARCH*  PP. 
B6-12G) 

FISHERIES)  RE  SEARCH)  ALOSA  PStUOLHAR EK6US *  SALVELINUS  MAMAYCUSH;  POPULATION) 

PERCA  FIAVESCENS;  ROCCUS  SAXATlLLlSi  STIZGSUOION;  OSMERUS;  DOkOSCMA  CEPED1ANUH; 
AHBlOPl I TES  AUPtsTklS)  GASTtKLSTtUS  ;  FONT GPLRE1 A |  HEXAGENlA)  MERCURY | 

FESY 1C10ES)  Cl  SSOLVEO  OXYGEN)  ICTaLURLS)  ARSENIC!  SELENIUM) 

GC0DE1 i  GC0DE2*  6C0DE3)  GCU0E9)  GCGCES)  GCODEC)  1360) 

641  Tanner*  hghard; 

GREAT  LAKES  FISHERIES; 

(1966)  M  NAIukaI  RESOURCES  COUNCIL*  ilTH  ANNUAL  CONFERENCE.  PP15-19) 

FISH;  COMMERCIAL  FISHERIES)  FISHERIES; 

Hl-NRC-CU;  GCOOEl;  GC0uL2  *  GCLOta)  GCC.DE4)  GCGOES;  GC00E6) 

642  THONANN*  ROEERT  V.)  RlNFlELO*  R1CHARC  l.|  SZUkSKl*  DANIEL  S.) 

ESI  I  HAT  EC  RESPONSES  OF  LAKE  ONTARIO  PhYTlFLANNTON  BIOMASS  TC  VARYING  NUTRIENT 
LEVELS) 

(19771  J  GREAT  LAKES  RES  3(1-2)1123-131; 

phytgpl ankTun;  eiokaSs;  nuirients;  nutrient  loading;  node l  studies;  mathematical 
MICE  is;  rater  duality; 

GC  COE  SA4T  A  * 

A  SERIES  OF  SIMULATIONS  OF  T nl  RESPONSE  OF  THE  OPEN  LAKE  kEClOk  OF  LAKE  ONlAklO 
TO  VARIOUS  LEVELS  OF  NuTRlekT  INPUT  IS  DESCKlbEC  USING  A  SIFFL1FIED  DYNAMIC 
MCDEL  OF  PHYT  uF  L ANkT  LN— NOT  Nl t NT  INTERACTIONS  IN  A  VENT  1C  ALLY  SEGMENTED  LANE.  IhE 
ANALYSIS  DF  IHE  SIMULATIONS  INDICATES  Th't  lMFbkTANCE  OF  The  OVERALL  LOSS  RATES 
OF  Nl IP J  ENT •  UNDER  AN  HY  FCT  Hi  SI Z t  D*  BUT  REASONABLE*  SET  CF  MODEL  PARAMETERS*  THE 
SIMULATIONS  INulLAlc  IhaT  Thu  FFlSFNT  LBSlKVED  OPEN  LAKE  PhYT 0PLANK1DN  BIOMASS 
OF  LAKE  ONTARIO  COES  Nu I  AFPlAN  lb  3t  IN  EuHUBFIOM  RlTh  TFE  PRESENT  INPUT 
NUTRIENT  load.  EOR  an  ASSUMED  tuUiLlbkiUr.  UCNCITION*  THE  SIPutATICNS  INOlCATt 
THAT  PEDUCT1LNS  IN  rHuSFHuruS  LOAD  >1U  DU  ACCCMFANIEL  BY  REDUCTION  IN  BIOMASS. 

A  "PaSTLRAL"  SIMOLAUUN  USING  LOAD  ESTIMATES  CONSISTENT  RlTh  THE  CONDITIONS 
PRIOR  TO  NAN'S  INTcNSlVt  ACTlVITl  INDICATES  THAT  SPRING  PHYTOPLANKTON  LEVELS 
REAL  3DL-7C1  uF  FkESENT  UHLS  uEFFNuEnT  UFUN  THE  KINETIC  ASSUMPTIONS.  ANALYSIS 
OF  LAKE  RESPONSE  TO  THE  US-CANACA  rATeR  DUALITY  AGREEMENT  LLACS  USING  3  KINETIC 
ASSUMPTUnS  (OPUMSTU*  REASONABLE*  FLSSIF1STIC)  IND1CA1ES  A  RANGE  FROM  251 
DECREASE  TO  BOX  INCREASE  IN  MEAN  PHY T t PL ANKT ON  OVt R  PRESENT  LEVELS.  FUR  AN 
IM.Fl  EHENTATIUN  PERiuO  UF  10  TEARS*  A  LOAD  REDUCTION  RAU  OF  ABOUT  1-1.6  METRIC 
TONS  FHCSrhCRLS/LAY/YEAR  ARREARS  Tu  BE  A  SLLND  OBJECTIVE  TO  MAINTAIN  OR  REDUCE 
PRESENT  PhYTCI LANRTON  LEVELS.  ) 

643  THOMAS*  NELSON  A.;  HARTreLL*  KATHERINE;  KILLER*  N1LL1AM  k»i 
GFEAT  LAKES  NU1RUNT  ASSESS R. EM  i 

(197  6)  US  EFA  PRCU .  6 1US UNDO  AT *0N/ AMD/NOT R1ENT  ASSESSMENT  RORKSHOP.  OCT.  16-17* 
1973  CORVALLIS*  OR,  FF •  226-29 3 > 

claddphcra;  algae  control;  bioassay;  nutrilnts;  phyioplanktcn;  primary 
prcdlctivity; 

US-EPA-t6L / 3-7 5-0 34 ;  GCGDE6*  GC0DE5 * 

644  THOMAS*  RKhARO  L.i 

THE  0I5TP 1  BUI  1  ON  AND  TRANSPORT  OF  MikCURY  IN  THE  SEDIMENTS  OF  THE  LAURENTlAN 
GREAT  LARES  SYSTEM) 

(1977)  BURLINGTON*  ONT.t  GREAT  LANES  BiULlKNClCGY  LAB.*  CANADA  CENTRE  FOR  INLAND 
HATERS*  PF.  l-*9) 

mercury;  IRANSPORI;  SEDIMENT;  distribution; 

GCOCEl;  GC0DE2 )  GC  ODES  *  GC0DE9;  GOODES)  GCLDEt )  4659) 

648  Thomas*  RKhafo  l.; 

A  NCTE  CN  THE  RELAY lONSFlF  OF  GRAIN  SUE*  CLAY  CONTENT*  DLART2  AND  ORGANIC 
CARBON  IK  SOME  LAKE  LRU  AND  LAKE  ONTARIO  SEDIMENTS) 

(19t9)  J.  SEDIMENTARY  PETROLOGY.  VuL.  59.  RP6C3-BC9) 


minerallcy)  sediment.  g*ain  sue*  anal .ysis* 

2960)  6CCui9)  GCOUtS) 

040  THOMAS,  RICHARD  L.) 

SURFACE  StOIMkMS  OF  TMl  GHt  AT  LANtS) 

( 197fc )  RtSENbtRGER*  LAV1U  k.  AND  ANDKtk  ROBERTSON*  EDITORS*  WORKSHOP  Ok 
ENVIRCNHENTal  HAFP1NG  OF  Thl  GREAl  LARES*  IJC*  Plblj 
SEDIHtM)  HEAVY  METALS)  CHEMICAL  COMPOSITION)  PESTICIDES* 

I JC-RA7 )  GCUOkli  GCGCE2)  GCGDEi)  GCODE9 )  GCGDL5)  6C0DE6) 


047  THOMAS.  RICHARD  t.J  HARAS*  lllllAF  S.i 

CONTk  I  BUT  iGN  OF  SEDIHEN1  AND  ASSOCUUO  ELEMENTS  10  THE  GREAT  LAKES  fKOH  EROSION 
OF  THE  CANADIAN  SmCkelINL) 

(  )  1 JC  FLOAfcG  TECHNICAL  REPORT  TASK  U  ACTIVITY  i*  PPJ7I 

SEDIMENT)  EkLSlON)  SEDIMENTATION;  PHOSPHORUS)  PHOSPHORUS  LOADING;  HEAVY  METALS) 
MATHEMATICAL  MUDELSf 

IJC-l— PIOAKG-I1)  GCOCE3)  GC0CE9)  GCOOES) 

040  THOMSEN,  ARV1D  L.J 

PUBLIC  PARTICIPATION  IN  wATtk  ANu  LAND  MANAGENENT) 

(1973)  NY  SEA  GRANT  CORNELL  U  UkcAl  LAktS  MANAGEMENT  PROBLEMS  SERIES*  PP  199) 
MANAGEMENTj  WATER;  LAND  USE)  PUWIIC  PARTICIPATION) 

US-CS-NY-Cl)  GCOOES )  GCL0L2)  GCOOE3)  GC0DE9)  GCODtbi ■GCC.OEb) 

040  THOMSON,  KLITh  P.  b.) 

REPOTt  SENSING) 

(19721  IFYGL  b  NO  9.  PP9-13) 

CANADA)  IFYGL)  RtHOU  SENSING)  PROGRAMS) 

IFY-B9)  CCulES) 

050  TlmiS*  J.  JAhtS)  jGnRSuN*  t.  w.  HerouRI  ) 

L  AMF  R  t  Y  CONTROL  IN  UNAC*  ) 

(1973)  GkEAl  ianES  FIShikY  CUMMiSloN.  ANNUAL  REPORT  POR  THE  YEAR  1971*  APPENDIX 
D.  P92-9E) 

PETR0PY2UN  MARINES)  CUNIRuL)  ELECTRICAL  LAMPREY  BARRIERS)  lAHPklClOES) 
GLF-AR-1971)  GCCDt * )  oCCOES)  GbODkS* 

001  TlbBLLS*  J.  JAMLS)  jUhNjCn*  B.  G.  HERBERT) 

SEA  LAPFP.LY  CLNTRCL  IN  CANADA) 

11973)  GREAT  CAncS  PISHckY  COMMISSION.  ANNUAL  REPORT  FOR  THl  YEAR  1972*  APPENDIX 
0*  P((-t5) 

PETR0PY2CN  MARINOS)  CCNTrCl)  ELECTRICAL  LAMPREY  BARRIERS)  LAMPR1C1DES) 

GLF-Aa»I 9  J  t  j  GCOOES)  GCOOES)  GOODES) 

002  UbBLES*  J .  GAMES)  L A M. S A ,  AARNt  N.)  JOHNSON*  B.  G.  HERBERT) 

IAMFRFY  CONTROL  EXPERIMENT  IN  CANADA) 

(19Mb)  GRtAT  CARLS  FISHtkT  COMMISSION.  ANNUAL  REPORT  FOF  THE  YEAR  1967*  APPENDIX 
D*  P99-S2) 

PEUCMY2CN  MARINOS)  CONTROL)  ELECTRICAL  LAMPREY  BARRIERS)  LAMPP1C IDES) 
GLF-AR-1967)  GCCOcl)  GCODfcS)  GC0DE9)  GCOOES) 

003  TIBBIES*  J •  JAMES*  LAMSA,  AARNE  R.)  JOHNSON*  6.  G.  HERBERT) 

LAMP*  F  Y  CONTROL  IN  CANADA) 

(1970)  GREAT  LANES  FISHERY  COMMISSION.  ANNUAL  REFCPT  FOR  1HE  YEAR  1969*  AFPENC1X 
D*  P91-97) 

PEDCMYZDN  MARINOS)  uONTRCL)  ELECTRICAL  LAMPREY  bARRIERS)  L AMPR1C IDES ) 
6LF-AR-19C9)  GCOutS)  GCOOtS)  GCOOES) 

004  TlbBLES*  J.  JAMES)  LAMSA*  AARNt  N.)  JOHNSON*  B.  6.  HERBERT) 

LAMPREY  COM  KuL  IN  CANADA) 

(1972)  GREAT  canes  FISHERY  COMMISSION.  ANNCAL  REPORT  FOR  THE  YEAR  1970*  APPENDIX 
D,  F93-9E) 

PI TRGMYZON  MARINOS)  CONTROL)  ELECTRICAL  LAMPREY  BARRIERS)  L  AMPR 1C  IDES ) 


GLF-AR-147C;  GCODli !  GCODES;  GCODES; 


655  TIFFANY.  LEwlS  H.; 

BIOLOGICAL  PROBLEMS  IK  FRESHWATER  HT DRUB  I OLOG Y  ; 

11934)  GAMMA  ALPHA  RECORD.  VOL.  24/  ML.  3.  PP.  100-lCt.) 

HYDROLOGY;  BIOLOGY;  RESEARCH)  BC1 AKY ;  ECONOMICS) 

6433 ;  GCCUE4)  GCLUE6. 

556  1 I FF ANY.  MARY  A.;  WINCHESTER/  JOHN  v.S  LOUCKS/  RONALD  H.; 

NATURAL  AND  POLLUTION  SOURCES  OF  IODINE.  BROMINE.  AND  CHLORINE  IN  THE  GREAT 
LARES; 

(1969)  J.  OF  RATER  POLLUTION  COKTkoL  CONFERENCE/  CHICAGO.  PP1319-1329I 

brofine;  chlorine;  iodine;  pollution;  water; 

1466;  GC0DE1D2T2;  GCGue102I1;  wCCDEl B3T  7 ;  GCGCElASTl)  GCCDE161T3;  GC0DE1B4T4; 
GCOCElBNTl;  GC0DE1A3T2;  GC00E4A2T1;  GOODE4A1T  3 1  GC0DE1M4T3;  GC0DE1M4T4)  GOODE 1| 

6C0Df2;  GC0CE3 >  GCOOE4;  GCODES )  GCGDE6) 

. 

657  TCRGERSER.  THOMAS)  TOP.  TAPER )  CIAkKE#  wULIAM  B.J  JENKINS/  WILLIAM  J.;  BROcKER/ 
WALLACE  S.; 

A  NEW  METHOD  FOR  PHYSICAL  LIMNOLOGY  •  TR1T 1 UN-HEl IUN-3  AWES-RESULTS  FOR  LANES 
ERIE/  HURuNz  AND  ONTARIO; 

LIMNOLOGY  AND  OCEANOGRAPHY  22 (2) : 181-133. 

TRACERS;  GLLLOGV; 

9172;  GCCDE3;  GCLDE4;  GCODES) 

A  NFk  PEThOL  IN  PHYSICAL  LIMNOLOGY  BASED  ON  THE  kAtlOACTIVE  TRACER  TRITIUM  AND 
ITS  STABLE  DAUGHTER  PRODUCT/  3Mt,  IS  EaAMIKLD.  THE  3h£  FRCDUCkC  BY  THE  IN  SITU 
DECAY  OF  TRITIUM  CAR  BE  UScO  TO  CALCULATE  AR  EFFECTIVE  WATER  H»SS  AGE.  THESE 
AGES  CAN  THEN  BE  USED  Tl  ESTIMATE  GAS  EACHANGE  RATES/  GAS  RENEWAL  AT  TURNOVER/ 
AND  LEFT  1CAI  DIFFUS1V1TY  IN  THE  t pi L 1  MM  On . ; 

558  TRESSlER/  hilLIS  L.;  AUSTIN.  ThOMaS  S.;  OREaN/  EDwARD; 

SEASONAL  V AF i AT  ION  OF  SOME  LIMNOLOGICaL  factors  IN  1 RONUE  OOLIT  BAY/  NY; 

1 141 3 1  AM.tR  1CAN  MIDLAND  NaTORaUST.  VOL.  44.  PFb?6-9C3| 

morphology.  HYDRulOGY;  T  eMPE k AT  Ok t ;  StuLni  DbPTh;  SPECIFIC  CONDUCTIVITY; 

CHFPICAL  COMPtSlT ION;  OlSSCLvtO  OAYGEN;  PHOSPHORUS;  pollutiln;  zooplankton; 
cgferuca;  clalgcera;  kutifera;  phyioPlanrior;  chlorlphyta;  myxopnyceae;  diaioma; 
protozoa;  pkimary  prloliv l i v i t y ; 

21  it;  GCCJESCi; 

559  TRITRAK/  NEIL  D; 

CHLOROPHYLL  AND  PHAEOPhYTIN  DlTEkMINATION  OF  A  PHYTOPLANRTOR  COMMUNITY  DURING 
AND  AFTER  KE-CCV€k; 

C 197  4 1  RICE  CREEP  elUGGICAl  FIELD  STATION  BULLETIN/  1UMS2-SB; 

CHLORORPYLLi  FnYTCFLANMUN;  ICE;  waTEk; 

NY-U0S-B1974-1;  GCODE1D3 ; 

CHANGES  IN  THE  QUANTITY  OF  CHLOROPHYLL  IN  A  COMMUNITY  OF  PHYTuFl ANKTON  AT  3 
LEVELS  IK  1HL  WATER  COLUMN  WERE  FOlLOwED  THkuLGh  3  SAMPLING  DATES.  THESE  DATES 
SPARRED  ThE  INTERVAL  JUST  PRIOR  TO  T  Ht  SPRING  THAk  AND  JUST  AFTER  THE  ThAk.  THE 
VALLF 1  OBTAINED  WtRE  THEN  RelATcD  TO  THE  FHYT CFl ANKTON  POFUL AT ILN  PRESENT  AT 
EACH  LEVEL  TO  DISCUSS  POSSIBLE  QUANTITATIVE  AND  QUALITATIVE  RELATIONSHIPS; 

550  TULlYz  WILLIAM  P.J  ThONET.  JOHN  A;  BOLTON.  ROBERT;  KLuTZ.  RONALD!  ATMAWlO JA JA» 
R0B1NI; 

DEVELOPMENT  SUITABILITY; 

(1972)  ST  LAkFcNCE-EASTiRN  ONTARIO  COMMISSION  SHORELINE  STUDY  TECHNICAL  REPORT/ 
92  P; 

ENGINEERING;  DEVELOPMENT  PLANNING;  LAND  USE;  MATHEMATICAL  MODELS;  HYDROLOGY; 

water  Supply;  runopp  drainage;  ground  water; 

SIE-ST7;  GC0DE1D4;  GCODtSOS;  GCCUt?; 

THE  ENGINEERING  ANALYSIS  OP  The  DevELOFMlNT  POTENTIAL  OF  THE  STUDY  AREA  1NCLOOEO 
CONSIDERATIONS  UF  IMMEDIATE  SUITABILITY  »S  WELL  AS  LONG  RANGE  IMPLICATIONS. 
REGARDING  IMMEDIATE  SCI T AB.LlT Y/  ThE  ANALYSIS  WAS  MADE  BY  TNE  USE  OF  PREVIOUSLY 
GATHERED  DATA  CtRCEkRlNC  SOUS/  FluCDINC-/  WATEa  SUPPLY  AND  TOPOGRAPHY.  AREAS 
DEFINED  AS  "RESIDUAL"  WtRE  CLASSIFIED  LuNCEKNlNC  DeveLOFP.eNT  SUITaBILaTV  BY 


CRITERIA  CHtRAOTtRisTlCS  Ai»D  Ht  1  hOOOluG  Y  AGReU  UPON  MUTUALLY  BY  MEMBrRS  OP  OPS 
AM  T Ht  CuUtU.  1  ht  THRUST  UP  Tnt  ANALYSIS  POP  LONG  RANGE  IMPLICATIONS  POCUSED 
ON  DIUPPIMM  1  ht  FEASIBILITY  OP  DIGITALLY  MLDEIING  THE  STORM  WATER  RUNuPF  IN 
INI  S 1 00  Y  ArIa.  Tht  POTENTIAL  OSc  OP  SOCPi  A  MODEL  MOLD  Bt  10  AID  THE  EVALUATION 
OP  1  Hfc  tPrECTS  OP  iNt  OlSPOSillON  CP  fckO'DtD  SCU  OB  QTHtk  FOLLOTANTS  ON  Ihfc 
ECOLOGY  OP  Tnt  MARSH-BAY  SYSTEMS  CP  iHt  S10DY  AREA.  THIS  PORTION  CP  THE  STUDY 
RE  GO  I  RED  ThE  Mt ASUREMtNT  AND  COLLECTION  OP  SOME  NEW  FORMS  OP  DATA  TO  INVESTIGATE 
The  REGIONAL  HYDROLOGIC  HOMOGENEITY  op  The  TOPOGRAPHY  CP  THE  STUOY  AREA.  THE 
COLLECTION  AND  PRESENT  AT 1CN  OP  THE  ELEMENTS  CP  THE  CLASSIFICATION  SCHEME  ARE 
PRESENTED  IN  IaBULAR  AND  GRAPHICAL  FORM  IN  THE  REPORT*  MAP  II.  MAJOR  ENGINEERING 
LI M STATIONS  PUR  DEVELOPMENT.  ALTHOUGH  MUCH  OF  THE  STUDY  AREA  IS  CLASSIFIED  AS 
"LEAST  SUITABLE"  PUR  LEVEL uPMENl  DUE  TL  A  LOW  POTENTIAL  FOR  SEWAGE  DISPOSAL.  A 
GENEP AL 1 ZLC  JNTERPRETATUn  OP  MAP  Is  SHOULD  BE  SUPPLEMENTED  BY  IN  OEPTh  SITe 
1 NVE  ST  1  GAT ILNS  BEFORE  ThE  DETAILS  OF  ANY  DEVELOPMENT  PROPOSAL  ARE  JUOGEO.  THE 
DERIVED  CLASSIFICATION  SYS1EM  COULD  BE  SIGNIFICANTLY  IMPROVED  BY  SPECIFIC 
DETAILED  INVtSTI RATIONS  REFINING  THt  DATA  CN  POTENTIAL  FOR  SEWAGE  DISPOSAL  AND 
GROUND  WATER  UUALITt  CHARACT tRl ST  ID S .  THE  T1ML  FRAME  FOR  THIS  STUDY  PRECLUDED 
ATTEMPTS  AT  SUCH  ANALYSIS  IN  THIS  REPORT.  THE  PORTlwN  OF  THL  STUDY  ON  STORM 
WATER  RuNOFP  MODELING  FEASSbsLITY  SHLwtD  ThE  REGION  TO  BE  QUITE  TCPDGRAPHILALLY 
HOMOGENEOUS,  and  SN  FACT  There  APPEARS  TU  EE  SUBSTANTIAL  PRCN1SE  FOR  PREDICTING 
THE  FLCw  IN  The  SMALL  UNGAUGED  STREAMS  IN  THE  REGION  BY  SYNTHETIC  HYDROLOGY. 
ALTHOUGH  IKFuRTANT  DETAILED  INFILTRAT ILN  AND  PRECIPITATION  DATA  WERE  NOT 
available  Fur  HOST  OF  The  sTODY  area.  THt  TcCHNIGOE  OP  DtviLOPING  A  STANDARu 
UNIT  HYDRuGPAPH  FRuH  ThE  DATA  OF  A  GAUGED  STREAM  AND  ITS  TRANSFDSITlOh  TC  AN 
UNGAUGET  STREAM  By  TOPOGRAPHIC  CHARACTERISTICS  WAS  SHOWN  TO  PRODUCE  REASONABLE 
HuMOGtNEuUS  PtSULTS.  THE  ADDITION  OF  DETAILED  INFILTRATION  AND  PRECIPITATION 
Data  IS  REOUIrcD  TO  MAKE  Tnt  MODEL  MOM  Rt FRtS ENTATI VE  AND  FUNCTIONAL! 

661  UNITED  STATES!  CANADA! 

UR  t  A  T  LAKES  rATER  OuALITY  AGREEMENT  OP  197b.  AGREEMENT  ■ I TH  ANNEXES  AND  TERMS  DF 
RFFfRiNCf.  BllatEN  THE  OMTtG  SlAltS  OF  AMtRICA  AND  CANADA  SIGNED  AT  OTIAWA 
NcVEPtfcR  Zet  lGiBi 
1197P)  IjC.  i ZH 

■  ATlP  UUAlII Y  t  REGULATiUNi  1«C)  PhuSPhuRUS!  ulL!  DREDGING;  DISCHARGE  FLOW! 
FEF-l-lC-iVTt-F;  GCODEo! 

862  US  ARMY  CORPS  OF  ENGINEERS; 

REPORT  CN  GREAl  LAKlS  DP c N  -  CUAST  FLOOD  LEVELS; 

( 1977 )  US  ARMY  CORPS  OF  tNGlNcLwS ; 

WATER  LEVELS.  »IND;  FLOOD  CONTROL! 

0S-CE9!  CCODtl;  GC0DE2;  GCODeS;  WCUDB9.  GCLDE5;  GCODEt; 

863  US  ARMY  CORPS  uF  ENGINEERS  BUFFALO  OISTRICT; 

BLACP  FIVER.  NEW  TURN  FLOOD  PlAlr.  INFORMATION; 

11977)  OS  ARMY  CORPS  OF  tNGINEERS  BUFFALO  DISTRICT.  PP3E  ♦  U  PLATES) 

FLOODS;  FLOOD  plain;  Flood  CuNTRLl;  regulation; 

U$-CE-Gl-FtD9U)  GCUDE509T 1) 

664  US  ARMY  CURES  OF  ENGINEERS  BOPFAlU  DISTRICT; 

CAYUGA  CRlEN  in  the  TObKS  OF  wist  SENlCA.  CHcEKTOwAGA  AND  LANCASTER  FLOOD  PLAIN 
IFFOFmaUuN; 

119(71  US  ARMY  CORPS  OF  ENGINEERS  BUFFALO  DISTRICT.  PP9Z  *  Z  PLATES  ♦ 

ATTACHMENT ; 

FLCCC  flain;  pilous;  plool  control;  regulation;  history; 

LS-CE-BL-F5A913S9;  GCOOESAaT  3S9 ; 

666  US  APMY  CORPS  OP  ENGINttRS  BUFFALO  DISTRICT; 

CREEK  W I CENINg.  CLEARING  DEBRIS  ANL  REMOVAL  OF  EXISTING  LOR  WATER  DAM  PROJECT) 

I  1976)  US  Army  CUPS  OF  LNGINEErS  BUFFALO  DISTRICT.  PP1Z  ♦  ; 

ENVIRDRMfHT ;  IMPACT;  DAMS;  WATER  UEVELS; 

US-CE-Bl-f SD3TZAI;  WCCDE5D3U) 

666  US  ARMY  CORPS  OF  ENGINEERS  BOFFaLC  DISTRICT; 

DEBF1S  ANi,  LLw  VATiR  DAM  REMOVAL.  MMUL*  CREEK.  AMBCT.  NEV  YORK; 


v 


(1977)  US  ARM  CORPS  Of  tHGINcEkS  BUFFALO  DISTRICT*  tfU) 

ENVIRONMENT)  IMFAlT)  OAMSi  WATER  LtVtLS) 

US-Ck-BO-f*,Ga1?A)  GCCOtSDaU) 

557  IS  ARM  OgrES  Of  cNGlKEERS  BUFFALO  D1SUKTI 

DR  Af  7  CfVlRoNNtNUL  STATEMENT  OSktCC  SI  t  An  STATION  Lihl  1  i  NIAGARA  MOHAWK  POwER 
CORPORA! lUN» 

(1971)  OS  A*nr  CORPS  Of  ENGINEERS*  191P) 

ENVIRONMENT;  lhffcCT)  HYDROLOGY  i  LAND  OSE)  ELECTRIC  POWER  GENERATING  STATIONS* 
POPULATION  DYNAMOS)  PISH) 

US-Cf-BL-E 1-feD)  GCGDISD3) 

568  os  army  Corks  of  Engineers  feoff  all  district; 

ELLICCTT  OHLEK  IN  THE  TCftNs  Of  L  Ar*C AS ! LR  t  ALDEN  AND  IK  THE  VILLAGE  Of  AlOEN* 
EFU  COUNTY*  Nek  YORK  FLOOD  PLAIN  INFORMATION) 

(7972)  LS  ARMY  CORPS  Of  ENGINEERS  EUfFALL  DISTRICT#  PPSfr  ♦  9  PLATES) 

FLOOD  plain;  f LuOuS)  f LDOL  CONTROL)  RtSLLAl ION)  HISTORY) 

US-CE-BO-P  SAGT3SE)  GCuOt  S A*.  1  3St  ) 

569  OS  ARnr  CORcS  Cf  tNGINttRS  BUFFALO  DISTRICT ) 

FINAL  ENV1RLN RENTAL  IMPAlT  STAIlReNT  PERMIT  APPLICATION  BY  NEk  YORK  STATE 
ELtCTfIC  ANl  GAS  lCrPurATIOn  PROFOStD  LaYOGA  STATION  SOMERSET*  NEk  YORK) 

(1979)  OS  ARM  CORPS  Lf  tNGINECRS  BOffALO  olSTRlCT#  B83P  ) 
i  L  EC  1*  1 1  PlrPr  fctnt RAT 1NG  STATIONS)  LAND  OSE)  RECREATION)  kATER  SUPPLY) 
NAV1CAT1CN;  Pit T  LORgLoG Y ;  AIR  POLLUTION)  LANt  LEVELS)  kATER  LOAL1TY)  ENVIRONMENT ) 
1NPAC1)  fNYlOf LANkTjn;  IDOf lANkTON;  AVtS)  ENDANGERED  SPECIES)  PLANTS)  BENTHOS) 
US-CF-BL-ti-i <)  tUDlSB?) 

670  OS  ARPY  ClRPS  Of  ENGINEERS  BOPPAlO  DISTRICT) 

HANLIN  PfALK  SUTt  park  CoLPeKAT  I  Vt  BtAth  ErOSION  CCNTKU  PROJECT  LAKl  ONTARIO* 
MLMut  CLuMli  NLk  YORK.  PINAL  LNViRLNNtNT  AL  STATlNENT) 

(197?)  lS  a»my  corps  Of  enginling  buffalo  district*  ESP) 

GROINS)  PtLRLAlIlNi  fc  RCS ILK  CONTROL)  tNWRLNHlNT;  IhfACT) 

LS-Cf-PO-t U( ;  GCODtS&R; 

571  OS  ASHY  CORPS  Of  tNGlNttkS  B  L  f  R  A  L  C  D1STKIC1) 

NE»  YORK  STAlt  h*keG*S« 

(19/0)  OS  ARMY  LOKrS  Of  ENGINEERS  BOffALO  DISTRICT  fOR  NY  DEFT  Of  ENVIRONMENTAL 
CCNSERVATluN.  ONr  A  iiED  ) 

NT)  HARBORS)  PHYSICAL  CHARACTERISTIC*)  FACILITIES)  STROCTORLS)  RECREATION)  FISH) 

stclrim  ; 

REf-C-OS-Cf-BO)  0CCDE9 )  GCLDES,  GwoDt 7 )  GC0DE9G2)  GC0CEAG9 i  GCCiDE 9G3)  6C0DE9GS ) 
GCCLESAP;  GCOCtsbf  >  GCogESBgj  GCwDcSCE)  GC0DESC5)  GC0DESD3)  GL ODE  JDS) 

572  OS  ARMY  CORPS  OF  ENGINEERS  BOffALL  DISTRICT) 

NINE KItC  CRetR  fLLLC  PLAIN  InF uRKfcT ION ) 

( 1 9  7 1 )  OS  a*PY  CORPS  Of  tNGLNEERS  toPFALu  DISTRICT*  PPSi  ♦  13  PLATES) 
f LI  CD  PLAIN)  HOLDS)  HISTORY)  FlCOD  CONTROL)  REGLL AT  ION) 

CS-Ct-PL-f SlaT?)  GCUDEVOaT?; 

573  LS  ARMY  CORPS  Of  ENGINtLRS  BUFFALO  C1S1RJCT) 

OAR  CFCHAkU  HARBOR*  ORLEANS  COUNTY*  NEk  YORK*  PINAL  ENVIRONMENTAL  STATEMENT) 
(197?)  OS  ARM  CORPS  Lf  ENgINlErS  BOffALO  DISTRICT*  13P*  MAT) 

HAneuRS)  jtTiiEs;  dredging;  brear»aurs i  benthos;  sedinent;  nater;  chemistry) 

ENVlRDNfiM;  IMPACT) 

US-Cl-Bl-tliV)  6COCCS6R)  GCODEtBRTB) 

574  OS  ARMY  CORPS  Cf  ENGINEERS  BlFPhl  DISTRICT) 

CATPA  CREEK  AND  GENESEE  RIVER  FLOOD  PLAIN  INFORMATION) 

0973)  OS  ARMY  CORPS  Of  ENGINEERS  BOffALO  DISTRICT*  Pf 3?  ♦  11  PLATES) 

FLOCD  PLAln;  FLOOD  COMkOL)  FLOODS)  HISTORY)  REGULATION) 

DS-Ct-BO-f JCiTS)  GCODtSCETS) 


5  7  5  OS  ARMY  CORPS  Of  ENGINEERS  BOffALO  DISTRICT) 


ROCHESTER  hARBUR  »  NuNRLt  CuLNTY,  Nt »  TORN.  FINAL  ENVIRONMENTAL  STATEMENT! 

(197?)  05  AkPY  CORPS  OF  ENGINEERS  BUFFALO  DISTRICT.  ISP#  i  MBPS.  1?  Art* 

HAkBLRSl  URtOGlKGJ  SEDIPiENU  EN  V 1  RONFiEnI  I  IPFaCU 
US-Ct-PL-tUe;  GC00ES.C2; 

576  05  ARPY  COR  F  5  CF  ENGINEERS  BOFFalC  DISTRICT; 

SI  EAwkENCE  SEAWAY,  N.Y.  FEASlBjLITY  STUDY  FOR  ADCillONAL  LOCKS  AKO  OTHER 
N A  V 1 CA  T  1  UN  IF FRCVEhENTS.  FLAK  OF  STUDY.  DRaFT) 

( 1 97  E  )  OS  AkPY  CORES  CF  ENGINEERS,  iibki 

CANALS;  NAVIGATION;  GtOr.OkPHuLOGY;  PETLGRulUbY;  WATER  LtVfcLS;  PLAMSI  WETLANDS! 
Fish;  PHY1  OFl ANklONi  200F LANrTUN;  HABITAT;  A  V  t  5  !  SPANNING;  FAPINAL 1A J  AMPHIBIAN*; 
ENCANC-FttC  SPECIES;  REC kEA 1 ION)  LAND  LSE»  ECONOMICS;  PUBLIC  PARTICIPATION; 
OS-ce-BO-SOS;  GCCOti;  6C00t2;  GCUut 3;  GL0DEA!  &C00E5.  GCOOkti  GC00E7; 

577  OS  ARNY  CORFS  OF  ENGINEERS  BUFFALO  ClSUlCli 

SC  A J  AGUAOA  CREEK  IK  1  HI  TOWNS  CF  ChEEMUrAGA  AND  LANCASTEK  ERIE  COUNTY#  NEW  YORK 
FLCCP  FtAlN  lKFi.kKATION; 

(1949)  IS  AkPY  CoFPS  OF  ENGINEERS  BUFFALO  DISTRICT.  PPfc7  *  E  PLATES; 

flolOs;  floli  flairs;  flood  coMrCl;  history;  regulation; 

LS-Ck-Bl-PSA91 3S1;  GC00E5A9T3S1; 

578  OS  aRPY  CoRFS  OF  LNGINEikS  BUFFALO  CISTklCU 

STklAF.DANK  LRuSIUK  UN  TnE  GENtSEE  RIVEN  AlOnG  LATTICE  BRIDGE  kOAD.  CANtAOEA,  NY; 
(197FI  US  ARPY  CURES  of  ENGINEERS  BUFFALO  DISTRICT.  PP  A  *1 
SFiCRE  ;  erosion;  FLOODS; 

0S-CS-lG-F‘,L21aB;  GCODcSC  21 S i 

579  US  AFPY  Cures  Of  ENGINEERS  BUFFALO  DISTkICI; 

TORArANDA  CUtk  kATtRSfiiO  jNltP.P  FLULL  MANAGEMENT  STUDY; 

U97t|  US  ARM  LLrFS  uF  ENGlNiiRS  BUFFALO  USTklCl  BLPPAtC  FtIROROLlTAN  AREA.  NY 
kATEF  R  t  SUUku  c  NANAglHEM  SluDY  PINAL  FFkSIBlUlY  RLPuRT.  PPU  ♦  19  PlATESE 
PF.YS1CAL  Eh/RaCTEfISUCS;  PLOf'C  PLAIN,  «eGULaULNJ  CLIPATulOGY 
US-CL-BL-FDAAT3SS. 

GCCDESAAT2S3; 

580  US  ARPY  CORtS  UE  cNgINlERS  dUFFALL  DISTRICT; 

10NA»ANCA  CkEik  kAT  cF  SFicD  1 K  T  ERIN.  FlOlD  NARAGENENT  STUDY  APPENDICES! 

( 1 97fc i  us  arn.y  cures  of  englncers  buefale  ilstrict; 

hydrclccy;  floocs;  Fio&i  lOnTrul;  rlgllatiun,  cdst-Bcnefii  analysis; 

ENGINt  t  P  1 N  (- ;  t EULOGY ;  PLBLlC  P A RT IC 1 F A1 ION; 

U5-CE-BU-FSAAUF3A;  GCOui i A9 1 3S 3 ; 

581  US  AFPY  CORFS  Of  ENGINEERS  NORTH  ATLANTIC  DIVISION; 

WATER  RESOURCES  DEVELDPPeNT  IN  NEW  YORK i 

E 1977 1  U.S.  AkPY  CORES  CF  ENGINttkS.  1AB  PP; 

NY;  WATER;  RtSOURCES;  DEvELCPP.iM  PLANNING;  FLOOD  CONTROL;  WATER  DUALITY; 
US-CE-Na-NY-1977!  GCOUE a;  GCGDES; 

682  LS  APPY  CORES  CF  LNGlNEtRS  NuPTH  CENTRAL  DivlSlON; 

WATER  LEVELS  OF  THE  GREAT  LAKES  kEFORT  ON  LAKE  REGULATION  APPENDIX  D  EFFECTS  OF 
LA. F  RECLuATluN  ON  NA  V 1 G A  T  RUN i 

U9t5)  OS  AkM  CORPS  UF  ENGINEERS  NORTH  CENTRAL  DIVISION  »PFU  ♦  TABLES  i 
PLATES! 

WATER  LEVELS;  NAVIGATION;  regulation;  HARsCRS;  BOATS; 

CS-CF-NCICi  GOOCE2;  GC0UE3;  GCODEA;  GCUuECE 

583  US  ARPY  CORPS  CF  ENGINEERS  NORTH  CENTRAL  DIVISION; 

WATER  LEVELS  UF  THt  GREAT  LARtS  MEPUkT  ON  LAKE  REGULATION  APPENDIX  E  EPF  EC  IS  ON 
NIAGARA  PuktF  CF  RtbULATING  LAM  ERIE. 

(1945)  US  ARM  CORPS  OF  ENGINEERS  NORTH  CENTRAL  DIVISION.  PF2I  ♦  S  PLATES ; 

water  itvics;  diversions;  cu.kents.  vu one  and  current  fed*;  electric  power 
ge f f f at i Or i  electric  plwef  generating  siaiioks;  cost-benefit  analysis;  lane 

LEVELS; 

ls-ce-ncie;  glodesaat i ;  gcdse»a<iT3; 


884  US  ARMY  CORPS  Of  ENGINEERS  MUlh  CENTRAL  DIVISION! 

WATlf  If  Vt  IS  Uf  iHf  GkfAT  LAKES  RlPCRT  UN  l  AM  REGULATION  AfPENDiA  f  REGULATORY 
WORKS ! 

(IStS)  IS  ARNY  CORPS  Cf  ENGlNEERa  NCR  I H  CENTRAL  DIVISION.  PF22  «  14  PLATES) 

REGUL AT  ION i  wAltR  llVtlSi  METHODS  I  ENGlNtERlNG!  OUTFLOW  AND  INFLOWI 
US-C t-NClf I  6C0DU)  *COuE3l  GC0UE4AIT3)  GCOOESA4T3)  GU0DE6) 

888  US  DEPT  OF  INTERIOR  fi  Of  OUTDOOR  RECREATION { 

MATE R-ORlthTED  OUTDOOR  RECREATION  IN  THE  DANE  ONTARIO  BASIN  ) 

(196? I  OS  DEPT  Of  INTERIOR  B  Of  OUTDOOR  RECREAT ION) 

MATEPI  REUREaTILN)  ONEIDA  LANE  I  CAYUGA  LAM}  SENECA  LAKE  )  ONONDAGA  LANE)  NT) 
BEACHES)  FISHING)  F1SHJNG  GROUNDS)  bOATS)  RATER  DUAL  ITT) 

US-I-G2)  GCDDtbC*)  GCUOES) 

'  886  US  DEPT  Of  INTERIOR  FISH  AND  WILDLIFE  SERVICE) 

FISH  AND  WILDLIFE  AS  RELATED  TO  wAltR  DUALITY  Of  THE  LAKE  ONTARIO  BASIN) 

(1969)  US  DEFT  IF  INTERIOR.  I2bP) 

FISH;  WILDLIFE)  FISHERIES)  WATER  DUALITY)  PHYSICAL  CHARACTERISTICS)  MORFhOLOGV) 
TEMFERATURE)  ICE)  HISTORY)  SEDIMENT)  CURRENTS)  LIGHT  INTENSITY)  TRANSPARENCY) 
CHEMICAL  COMPOSITION)  PHYTuPLANNTCN)  ZuOFLANKTON)  AlGAE )  BENTHOS)  POPULATION 
DYNAMICS)  SPECIES  DIVERSITY)  PERCA  FLAVLSCENS)  STUOSTEDION  VlTREUM) 

LEUC ICHTHYS )  LEFOM1S )  COREGCNUS)  CYFR1NGS)  GSKERUS)  ICTALURUS)  ESC*  LUCIUS) 
ANGUILLA)  SALVEL1NUS  NAf ATCuSH) 

US-I F-SR69 )  GCODtSAAl 3 )  GCCCE5C2 T 6) - GCLClSDST A )  GCCDESC2T  3)  GCCDE503)  GCOOt5C2) 

887  US  DEFT  CF  INTERIOR  FISH  AND  aUbLlPt  SERVICE) 

LIST  OF  ENDAhGLRtC  ARC  THREATENED  elLDLlfE  AND  PLANTS) 

(1979)  FiutKAL  RktlSTER  44(12) latSfc-StiA) 

US)  ENDANGERED  SPlCILS)  FISH)  bUUlfi)  AVEa.  AMPHIBIANS)  GASTROPODA) 

PELECYPCDA)  INSECT*)  FLAMS) 

«C67) 

888  US  DEPT  Of  INTERIOR  FISH  AND  aUDt.FE  StMViCt  REGION  i  NY  FIELD  STATION) 

GENFRAL  BluLOGICAL  SURVtY  AND  INFACT  ASSESSMENTS  FOR  THE  FORT  ONTARIO  HANBO* 
PROJECT.  HER  YORK) 

(1977)  US  DEFT  OF  INTERIOR.  A.52P) 

PLANTS)  BEMhLS)  FISH)  INVERTEBRATES)  AVtS) 

US-IF-E1-I)  GOUOLSCS)  GC0CES05TS) 

689  US  DEPT  OF  INTERIOR  GfcuL  QG1CRL  SURVtY) 

WATER  RESOURCES  UATA  FOr  NEw  YOrn  FART  1  SURFACE  WATER  RtlCROS) 

(1966)  US  DEFT  Uf  INTERIOR  GEOLOGICAL  SURVEY.  366P) 

NY)  HYDROLOGY)  GRbUNU  WATER)  aAUR  GLAlITY)  LAKES)  VELOCITY)  RESERVOIRS) 
ANALYSIS)  SEDIMENT )  WATER)  CHEMISTRY)  TEMPERATURE)  WATER  LEVELS) 
US-lt-RRD-NY-tB-l)  GCODt 4G3T 4 )  GCLOt 4GST3S2 )  GCQOE 4G5T3S3)  GC0DE4G5T3S1 ) 
GCODESA4T3)  GOODE  SA4l aSl )  GtOuE SA4l aSa j  GCLDtS A4T3S2 )  GCUOtS A4T3S16)  GC0UESB4T3) 
GCCDE5C2TS)  GCUDtSD2T6)  GCwUtSU3l4j  GCCDtsDAU) 

880  US  DEPT  CP  INTtRIOR  GEOLOGICAL  SUwViY) 

WATER  RESOURCES  OATA  FO*  NEW  VURR  FART  1  SURFACE  WATER  RECOROS) 

(1969)  US  DEPT  Of  INTERIOR  GtULOOIUAL  SURVEY.  2B3P) 

NY)  HYDROLOGY)  GROUND  WATER)  WATER  DUALITY)  LAKES)  VELOCITY)  kkSERVOIRS) 
ANALYSIS;  SEDIMENT)  WATER)  CHtMISTRY)  TEMPERATURE)  WATER  LEVELS) 
US-lG-RPD-NY-tV-ij  GCQDE4G3T4)  6CUDE4GST 3S2 )  GCOut 4GST3S3 )  GCCDE4GST3S* ) 

GCODt 5*41  a)  GGDGt SI4T3SI )  GCUDE > A4T iSi )  GCCDEJA4T3S2 )  6C0CE3A4T3S1B)  6CG0ESB4T3) 
6CCDESC2TS)  GCUDLSUT6)  GCUutsD3T4)  GCCDESD4TI ) 

6B1  US  DEPT  DR  lNTtRlOa  GEOLOGICAL  SURVEY) 

RATER  RESOURCES  UATA  FO*  HER  YdRN  FART  1  SURFACE  WATER  RECORDS) 

(1970  US  DIPT  OF  INTERIOR  GEUlCGKal  SURVEY.  302P) 

NY)  HYDROLOGY)  GROUND  WATER.  wATE*  DUALITY)  LAMS)  WELCLlTY )  RESERVOIRS) 
ANALYSIS)  SEDIMENT;  »ATtR)  CHEMISTRY)  TEMPERATURE )  wATLR  LEVELS) 
US-I&-RRU-NY-7C-I)  GCODL  4G3T4 )  6CULE4GST  3S2 )  GCUL t 46ST 3S3 )  6C0DE4GST3S1 ) 


GC0IESAG73!  GlODklALTSSi!  GL0UESAL73S3!  GCCOt 5AL7»S2)  GCUDESALT *S1«!  GC0DESMT3) 
GCOUESCETs)  GLOOtSCEIb!  GLUOlSOSTl!  GCCOkS&LTl! 

••2  IS  DEPT  OF  INTERIOR  GEOLOGICAL  SURVEY) 

MA1ER  F  t  SOURCES  CAl  *  FOk  NEM  YORK  PART  2  SURFACE  kATER  RECORDS) 

(14711  US  DEPT  OF  IKTtkiOR  GEO LOGICAL  SURVEY*  SUP) 

NT  J  NYDRLLOGY  !  GROOM  kATER)  MAlEk  OVALITY)  LAKES!  VELOCITY  !  RESERVOIRS) 

ANALYSIS!  StDINENT)  kAltk!  LhfcNISIRY)  lENPtRATORt!  kill!  LEVELS! 
US-lG-kRD-Nt-71-1)  GCGUELG3TL)  GC0DEAGST3S2 !  GtODE GGST3S3 I  GCLDElGSTSSI) 
GCCLfSALTS!  GCGDE&ALY3S1)  GCuuESALT3S3!  GCG0LSALT3S2)  GC00ESALTIS16!  CL00LS5LT1! 
GC0CE5C2TS)  GLQ0ESL2Tb!  GCGUtSU37L!  GCOOLSDLYi) 

603  US  DEM  OF  INTERIOR  LEOlGGICAI  SURVEY! 

kATEP  kt SOURCES  CAT  A  FOA  NEk  YORK  FART  i  SURFACE  kATER  RECOROS| 

(1972)  US  DEFT  OF  INTERIOR  GtUuGlOAl  SURVEY/  313P! 

NY!  MYORClOGY!  GRoUNO  «ATtR)  kATER  6UALI ! Y !  LARES!  VELOCITY!  RESERVOIRS! 
ANALYSIS!  SEDlHEMi  kATER)  CHENISTRYJ  Tt  F.F  ikATORE  )  RATER  LEVELS! 
US-IG-kRO-NY-72-l)  GC0DELC3TL  j  GCGCt LGll 3S2 )  GCODLLGST3S3 i  GCC.DE  LGST3S1) 

GCCDf  SALT  3 !  GCOGES ALT3S1 i  GOOut SALT  3  33 i  GCUDl»ALT3S2!  GCODE SALT  3 S 16 )  GCCOESBLT3! 
CCODESC2TS!  GC0DESC2T6!  GCCOtSCSTL!  GCCDESDLU) 

604  US  DEM  OF  INTERIOR  GEOLOGICAL  SURVEY! 

RATER  RESOURCES  OaTA  FOR  NEk  YORK  FART  1  SURFACE  RATER  RECORDS! 

(14731  LS  OEFl  CF  INTERIOR  GEOLOGICAL  SURVEY*  316F! 

NY!  HYCROL l GY !  GROOM  RATER!  RATER  CLARITY!  LAKES!  VELOCITY!  RESERVOIRS! 
ANALYSIS!  ScClNENl!  kATER*  CNEftlsTRYi  T  t  F.F  R  K  AT  UR  t  i  RATER  LEVELS! 

US-lC— kRD-NV-73-1)  UCOOELG3TL!  GCObt LGST3S2 i  GCOCtLGS T 353 !  GC0CELGST3S1! 

OCCCF* ALT 3 !  GLOUt  SALT  3X1 !  GC  Ou  t  S  AL  T  3  S3 !  GuC LESALT3S2 !  GCCOt SAL13S16)  GCCDLSALT3! 
GCCCESC2T3!  UIOOE5C2T6!  GCGUE503Y4)  GCCOtSDLTl! 

605  US  DEFT  OF  INTERIOR  GEOLOklUAL  SURVlYS 

RATER  RESOURCES  UATa  Fur  NEr  YURk  FarT  a  SURFACE  RATE!  RECORDS! 

(147D  LS  LEFT  UF  INTERIOR  GkolCGlOAL  SURVEY*  32bF*  2  PAPS! 

NY,'  MYDFCLLtY!  GRUUNl  rATER!  kATER  UUA'llY!  LAKtS!  VELOCITY!  RESERVOIR Ji 
ANALYSTS!  AtDlNtM  *  rATER!  ChtNlaTRY)  T  ENF  EkATOftt  i  kATER  LEVELS! 
LS-IG-WA0-NY-7L-1!  GCuuElG3TL!  GCUCFLbS T 3X2 !  GCODt L6ST3X3 I  GCDOE LGST3S1) 
GCCLESALT3!  UtOOEaAL T 3Si ;  GCLCt SALT 3S3 !  GC LUti ALT 3S2 F  GCGDtbALT JSlb !  GCLDESGLT3! 
GCC0ESC2TS!  GLU0LSC2T6!  GCOUE503TL!  GCLOESOLTI ! 

800  US  DEPT  OF  lMkKlOR  GEOLOGICAL  SURVEY! 

MATER  RESOURCES  DATA  FUR  NEk  YORK  FART  1  SURFACE  RATER  RECORDS! 

(1977)  US  uFFT  UF  INltKlOR  GEOLOGICAL  SURVEY*  376P) 

FiY|  HYDROLOGY  *  6F0UN0  kATER!  kATER  DUALITY)  LAKES!  VELOCITY )  RESERVOIRS! 
ANALYSIS!  SEL INERT !  kATtR!  CheM  STRY  *  7 1 F  r ER AT  ORE )  «AT£F  LEVELS! 
US-IG-kRD-NY-b7-l!  GLOOELG31L)  GCU0EL6ST3S2 !  GCODE LGST 3S3 !  GCODELG5T3S1! 

GCCOt  SALTS  >  OVULES AL T3S1 !  GCoDESALT3S3i  GCLDESALTSSl!  GCuCES ALT3S1B !  GC0DESELT3! 
GCCOf SC2TS!  GCODt 5C276!  GCLDE503TL)  GCCOESDLT1 > 

007  US  Of  FT  OR  INTERIOR  GEOLOGICAL  SURVEY! 

MATER  FESCURCES  DATA  FOr  Ncm  YuRk  FaRT  2  kATER  OUALlTY  RECORDS) 

(19F6)  US  DEFT  OF  INTERIOR  GEOLOGICAL  SURVEY*  166F) 

NY)  FtYDROL OGY !  GROUND  kATER!  kATER  CUALlTY)  LAKES)  VELOCITY)  RESERVOIRS) 
ANALYSIS!  StOlRENT !  kATER!  CnENISTRY)  TENFERaTURI!  MATER  LEVELS! 
US-IG-MRD-NY-tt-2l  GC UDELG3T L !  GC ODE LGiT 3 S2 )  GCOUL LGST 3S3 )  GCODELC5T3S1) 
GC0LESALT3!  GwOuLSalTSS. i  GCCutSALT333i  GCUOESALT3S2)  6CGDESALT3S16!  GC00E94LTI) 
GCODESC2TS!  GCOLt  SC2T6)  GlUDESDSTD  GC UDESDL11 ) 

000  US  DEFT  OF  INTER luR  GEOLOGICAL  iORVEY) 

RATER  RESOURCES  DATA  FOR  NEk  YORn  PaRT  2  kATER  GUAlITV  RECORDS) 

( J9t7)  US  GtFT  UF  INTERIOR  GEOLOGICAL  SURVEY*  16(F! 

KYi  HYDRutUGY!  Ground  MAT t R !  raTlR  OOAL11Y)  LAKES!  VELOCITY!  RESERVOIRS) 
ANALYSIS!  StOiNENl)  kATER!  CnENISTRY!  UNpERATORE!  MRTEA  LEVELS! 
UA-lF-ifcS-hY-t7-2»  Ge  FXOS.LF3RH  06  FLuDt LGST 3S2 )  6CGDELGST333 I  GCODELGST 3S1I 
GCOCl* ALTA)  CLuUEsAlTSS*  i  GCODcSalT AS3 )  GC0DE3ALT3S2)  6CUL t S ALT 3 S 16 !  GC00ESBLT3) 


GC  ODF5C2TS  >  GC0bE5C21fc)  GCOOESD3TAI  GCODltDAU) 

599  US  DIM  CE  INTERIOR  GEOLOGICAL  SURVEY) 

HA1JR  RfSGUKLS  OAT  *  fUH  NLh  YORK  RAKl  2  ktUk  QUALITY  RtCLROS) 
l)^tl  US  DEM  OR  INTERIOR  GEUl CG1CAL  SURVEY/  I37F) 

NY i  KYUPUCfeY,  GROUND  hATER)  hATER  CUALllY)  LAKES)  VELOCITY )  RESERVOIR/) 

ANALYSIS)  StUMlM)  NAUR)  CHEHlSTRY)  1 EHR ERASURE )  HATER  LEVELS) 
US-IG-Hku-NY-t.6-2}  GCG0EAG3lAj  GCLuE AG5laS2 )  GC0DE4G5T3S3 )  6C0DE4G5TIS1) 
6CG0ESAAT3)  GCG0EtA413Si)  CC00E5A41 3S3#  GC CUE i A4T3S2 )  GCOOt5A4T3SU)  GC00E5R4TJ) 
GC  C.D  ESC  21  5  )  GCObESC21ti  GCODESD3T4)  GCCDtSDAl 1 ) 

900  IS  DERT  CR  lMkklbR  GEOLOGICAL  SURVEY) 

EATER  RLSLURCtS  LATA  FOR  NE  ■  YuKR  RAM  2  HATER  QUALITY  RECORDS) 

(19t9)  US  DtRl  OR  INTEklUR  GEOLOGICAL  SURVEY/  UVP) 

NY;  mYDRClCGY)  GROUND  hATeR)  WAl t R  CuALllY)  LAKES)  VELOCITY)  RESERVOIRS) 

ANALYSIS)  SEDIMENT)  hAIER)  CHEMISTRY)  TEMPERAlURf)  RATER  LEVELS) 

US- I C-HRt-NY-69-2 j  GCul)l4G3l4j  GCLDEAbil SS2 }  GCLDE4G5T3S3 I  GCUDE4C5T3S1) 

GCLb  L  SA  41 3 )  GLOULSaAT 3S1 )  GCuuLSAAl iS3)  GCLDt5A4l3S2 )  GCOUE  SA4T3S1V)  GC00E58GT3) 
GCC0RSC2U)  GCOOt sC2T GCbotSOiTA)  GCCbciUATl) 

901  US  CERT  C if  INTERIOR  GEOLOGICAL  SURvtY) 

HATER  RESOURCLS  DATA  EUR  NE »  YORK  KART  2  RATER  QUALITY  RECORDS) 

(1970  US  OEM  Of  INTERIOR  GEOLOGICAL  SURVEY/  256 P) 

NY)  HYDROlUGI)  GkLOND  HATER)  HATER  GOAlITY)  LAKES)  VELOCITY)  RESERVOIRS) 
ANALYSIS)  SEDIMENT#  haTER)  CHeMlSTRY)  T EmPEhaTUkE )  HATER  LEVELS) 

US-I G-hRD— NY-7C— i)  GCUblAGilA)  GCObE AGS  1 3Si )  GCCUE AG3T3S3 )  GCCDEAG3T3S1) 

GCGC E 5 A  AT  5 )  GL0LESAAT3S1 )  GCuutSAAT  3S3)  GCLbtS A413S2)  GCOUE 5A4T3$le)  GCC0t5B4T3) 
GC  CDLSC2TS  #  GCGU5C2U)  GCGGtSDiTA)  GCLUE5L4T1  ) 

902  US  LEFT  OR  INTERluR  GEOLOGaCAL  SURVEY) 

hATER  RESOURCES  LaTA  RuR  Re.  YORK  r*M  2  HATeR  DUALITY  RECORDS) 

(1971)  US  OLRl  OR  IMEklUR  GEOLOGICAL  /OkVtY#  254P) 

NY)  “VOtLOGY)  GROUND  hATER)  »A 1 1 R  UUALITY)  hAKES i  VELOCITY)  RESERVOIRS) 
ANALYSIS)  StulHEM)  hATLR)  CHENISThY)  UMERATOhtj  HATEh  LEVELS) 

OS-IG-hFl-nY-J i-t)  GCObc AG3T A)  GCuUE AG513SE j  GCUUE AG5T3S3 )  GCCDE AGST3S1 j 
GCCMSAATS)  GCUuLSAATSSa)  GC ODE S A  AT 3S3)  GL  Cut SALT  3S2 )  GC0CESAAT3S16)  GCOUESBATJ) 
GCCDMCETi)  GCOLtSCETUi  GC00ESC3TA)  GuuDESbAU) 

903  US  DEM  CE  INTERIOR  GEOLOGICAL  SURVEY) 

hATER  RESOURCES  UATA  RbR  NEh  YOrR  PART  2  HATER  GOALITY  RECORDS) 

(1972)  US  utH  UR  INTERIOR  GEOLOGICAL  SURVEY/  262P) 

ny;  HYDROLOGY;  GrluNU  «a)ER)  haUr  CUALlTY)  LAKLS)  VELOCITY)  RESERVOIRS) 
ANALYSIS;  St  Cl  Ml  M )  hATeR)  CnEMSTkY)  UNEERATUReI  HATER  LEVELS) 

OS-1 G-H*0— NY- #2—2)  GLuUt*G3 1  A )  GCLDc AGS  1 2 St )  GCCUE AGS T3 S3 )  GCwUEAGSI 3S2) 

GC  C(  ESA AT3 )  GCOLESaaT  3Sl /  GCLUE5 AAl 3S3 )  GC COES AAT3S2 )  GC0DE5AAT3S16)  GCQ0ESB4T3) 
GCOCiSCtU)  GUuLESC2Tt)  GCoUcsDSTA)  GCuDcSOAU) 

904  US  (HI  Or  INI  lR  luR  GEOLOGICAL  SURVEY) 

RATER  RESOURCES  OaTA  EUR  NE*  YORK  rARl  2  HAIkR  GUALITY  RECORDS) 

(1973)  US  blEl  UR  INTERIOR  GLOLOGICAe  SURVEY#  29EP) 

NY)  HYDROLOGY)  GROUND  hATeh)  hATER  GOaLITY)  LAKES)  VELOCITY)  RESERVOIRS) 
ANALYSIS)  SEC1HE NT )  HATER)  ChENISTKY)  1  ER.R  EP  ATURE  j  HATER  LEVELS) 
US-IG-aRD-NY-72-2)  6CL0EAG3T A )  GCOUE AGE  1 3St )  GCObi AG3T3S3 )  GCCDEAG5T3S1) 
GCODESAaTJ)  Guu0t»AAT3Sl)  GCODtsAAl  3S3)  GCCDe5AAT3S2)  6C0DE S AAT 3S1E)  GC0DE56ATS) 
GCCDlSCITS)  GCOLL SCtT 6 <  GCOucSDST A:  GLCDESCAU) 

905  US  Ct  M  OE  INTtRlOR  GEOLOGICAL  SURVEY) 

HATER  RESOURCES  UaTA  FOh  NEh  TORN  FART  2  HATER  GUALITY  RECORDS ) 

( 197  A I  US  OEET  OF  INTERIOR  GEOLOGICAL  SURVEY/  3fcOP#  2  RAPS) 

NY)  HYDRClLuGY)  GRUUNL  haTIM  hATER  QUALITY )  LAKES)  VELOCITY)  RESERVOIRS) 
ANALYSIS)  SeDIHEKT)  hATER)  CHEMSThY)  1ERPERA1URE)  HATER  LEVELS) 

OS-1 G-HR  b— NY  — 74— i»  GC ubE AG3  I A )  GCCDE AGSTSSt )  GC0UEAG3T3S3)  GCCUEAG5T  3S1) 
GCOOtSAATi)  U0DESAAT3S1 j  GCODEsAAT 3S3J  GCCDESAAT3S2 )  GCCCe5A4)3SlB)  GC0DE53AT3) 
GCGoi 5C2TS  #  GC0UESC2H)  GCGDESO/lA)  GCCDtSLAU) 


eoe  US  DC H  OF  INTERIOR  CkutOEICAl  SURVEY) 

fcATEA  RFSuURCtS  DATA  Cult  NE»  YORK  gATER  YEAR  I97i) 

C1971)  US  otfl  OF  lNlERlOR  GeUOflCAL  SURVEY*  ?3>P) 

NT  I  HYDROLOGY)  GROUND  bATcR)  gATek  GOALllY)  LAKES)  VELOCITY)  RESERVOIRS) 

ANALYST  S  t  SEDIMENT)  G AT  t R  )  CnEMiSTkY}  TEMPERATURE)  kATER  LEVEES) 

US-IG-gFO-nY-?>)  GC00EGG319)  GCC0EG6ST3Si*  CC00E9G5T35J)  GCCDEAGRT3S1) 
GC0DESAAT3)  GCUDtSAVT 3S1 )  GCODES * Al 3S3 )  GCCCE5A9T352)  CCOOE3A9T3S16)  GC0DERB4T3) 
GCDrtSCCTSj  GCCCESC2T6)  GCUOESD3T*.}  GCODtJtH.11) 

607  US  DIM  OF  INTERIOR  GEOLOGICAL  SURVEY) 

NATtR  F  E  SOURCES  UAlA  FOR  Nt  k  TOkA  kATER  TEAR  19U  VOLUME  1.  HEN  YORK  ERCOUOING 
LCNC  ISLAND} 

•  197b)  OS  DEFT  OF  iNUkiOF  GEOLOGICAL  SURVEY*  615P) 

NT;  HYCROLOC-T;  GROUNC  nATER;  nATER  GOALITT)  CAMS)  VELOCITti  RESERVOIRS) 
ANALYSIS)  StOlMENT)  RATER}  CHtMlSTkY)  TENFERaTORE}  kATER  LEVELS) 
US-I&-RR0«NY-7o-i;  GCODE AG31 A ;  GCOCE  MlllSi {  GCQDEGGS13S3}  GC0DEAGS13S1 ) 

GCOL  1 1 AAT3 }  6C0UES AVI 3S 1 }  GCODci A<tl 3S3 )  GtCDeiAVT3S2)  GCGOttABl 3S18 )  GCOOESAATi) 
GCCC ESCZTS)  GCOOE  JC2Tt>>  GtUutlD3T<.|  GC0DE3L All) 

608  US  DEFT  CF  INTERIOR  OFFICE  OF  NAIEk  RESOURCES  RESEARCH) 

LAKE  C-MAR1C  -  A  BIBLIOGRAPHY} 

(1972)  LS  DtPI.  OF  INTERIOR.  aATER  RESOOkCES  SCIENTIFIC  INFORMATION  CENTER 
REPORT  NR S 1C  Vi-2121 

Biol  IUGaAFHT }  HTOaOLOGT}  EOT kOFHIC AT 1LR }  kATER  GOAcIlY)  LAKES}  FOLLUUCN) 
FIChf-LS-I-vkSIC-32-212;  GCCCtS} 

THIS  B1 FLICGRaPhY  CONTAINING  1.9  ABSTRACTS  IS  ONE  IN  A  SERIES  OF  PLANNED 
B1  Bl  I  C'GS  t  Phi  t  S  IN  NATEk  ktSuORCtS  PkOLOCED  bHOLLY  FRL’F.  THE  INFORMATION  BASE 
CCFFR1S1NG  SCLtCTEC  BAUR  KtSCOkCli  ABSTRACTS  ISkkAl.  AT  Th|  TINE  OF  SEARCH  FOR 
THIS  PISllutkAFHl*  THE  OATA  BASt  HAD  •tlt.i.i  ABSTRACTS  COVERING  SkRA  THROUGH  NAY 
11.  197c  i VLLOHt  1*  NLNibE  R  101.  A  OESCRIFTlF  INDIA  IS  HADE  OF  OF  A  FRACTION  LF 
Tft  ltlii  OEStklFIO«S  AND  lotMlFltkS  BT  bHICH  EaCh  PaFEF  IN  InlS  BIElIOGRAFhY 
HA5  FUN  LNttXtG.  Iruit  ItS CRlPTUkJ  RcFSESEM  bEIGmUD  TERNS  THAT  Bt  ST  DESCkIBt 
T  hi  INFv.r.AliLN  LLNlChl  AM  ARE  INCICAUC  BY  ASTERISKS.  A  CLHF  RE  HENS  I VE  INDIA 
REFVtSENTs  ALL  LF  1  HI  DESCklFluKS  ANO  aOEnUfIERS  BY  bhICH  EACH  PARER  IN  THIS 
FI  BL JDGFAhMY  HAS  BlEN  INUEXtD.  TnkOOGH  FfRMuUTICM*  EACH  kORD  IN  A  MUL 11 F lE-kORD 
OESImIpUR  la  lUENlIFlEk  IS  RACE  U  Flit  IN  IIS  NORMAL  ALfNABtTIC  ORDER*  THUS 
AFFCFPING  A  FiOLUFLE  ACClSS  lb  cACH  ABSTRACT .  ANOTHER  INDEX  LISTS  THE  AUTHORS 
ALfFABt TlLALLY  AND  GiVES  THc  FALL  NOF.BtkS  Ftk  ABSTRACTS.  ABSTRACTS  BllH  POLL 
BIBLIOGRAPHIC  UE1A1LS  ARE  LISUO  In  ASCENDING  ACCESSION  NONBER  ORDER) 

80#  US  C I  FT  CF  STATE} 

GREAT  LAMS  hAlER  GOAL  IT  Y i  AGREEMENT*  GITh  ANNtAcS  AND  TEXlS  AND  TERMS  OF 
REFERENCE*  BETkEeN  ThE  UNITED  STAlcS  CF  AMERICA  AND  CANADA) 

(19721  OS  GEO*  IREATiES  ANO  OTHER  lNTlRNAUtMAL  ACTS  SERIES  7312*  69  P.) 

BA  If *  DUALITY i 

GCCDF 1 !  GCOttA)  GCOOtV)  GCCOtJ)  GCCOtb.  StS9i 

610  OS  F  F  A  OFFICE  OF  RtSiARtH  ANO  OEVELCPMEnT) 

FIRST  ANNUAL  REFuxlS  OF  The.  ERA  1FYGL  FmUECTS) 

( 1973)  LS  497. ECOLOGICAL  RESEARCH  SERaES*  PP33e) 

If  YGl !  Rt St  ARCH)  PROGRAMS}  BAUR  CuALITY}  MATHEMATICAL  MCDElS}  PHYTOPCANRlON) 
2CCPL ANk TuN }  BENTHOS}  SEDIMENT}  PESYIClDtS)  ClACOFhORA}  ALGAE)  CHLOROPHYTA) 

ABUNDANCE }  SPECIES 

CIVEFSITY} 

US-EPA-C6G/3-70-021;  GCODtSAR }  GCGi/tjAVl 31  GC00E3B2)  GC0DE9C21 J)  GCODESCS) 

GCUC  F  SDITk }  GC00LSD9T 1}  ULODtltl) 

611  UPCHURCH*  SAP  B.) 

CHEMCAt  CHARACTERISTICS  On  T ht  GREAT  LAKES*  CHAPTER  Vll) 

I  I  NCaa*  GREAT  LAKES  REScARck  CENTtk*  DtlkOll*  PP.  1-223) 

CHEMICAL  LOADING.  MODEL  STOGIES)  RuNCFF  DRAINAGE)  OF A1KAGE  AREAS)  AGRICULTURAL 
PCLLOl 1 CN }  LR BAN  RUNOFF)  CHtORlOE)  FCIaSaIoN)  SODIUM)  CALCIUM)  MAGNESIUM)  IRON) 
CAKfcONAlE  }  SULFATE}  SILICA}  SllilAHS}  SILVER)  ALKALINITY)  ARSENIC)  BARIUM) 


BOROH  CADMIUM!  CHRuMUM  COFFER!  DISSOLVED  OXYGEN!  HUOKlDESl  CYANIDE  I 
HARDNESS!  HERBICIDES!  timihlt!  MIKIli  I  NITRITE  I  PHOSPHORUS!  Gil)  Ph|  PHENOLS! 
P ADI  LAC  T 1 V  IT Y )  SELENIUM)  TURBIDITY!  ZINC!  DiSSClVtv  SLLlDSi 
GC CC 1 6 1  GCOOES)  GC0CE9)  GtUOE 3)  GluDEl!  GClOEa!  GC0DE2EITI;  GCODt2B3T9| 
GCCDE3C112;  GCOblEt il 2 1  GC0CE2B3TW!  GC0DtiClT2)  6C0DE2C2T3I  GCOOE2M*T3| 
GCCCE2G9U;  GCUdE2G213!  GC00t2G313;  GlODctblTA;  GCUDE2B2T;  GC00E2PST2; 
GC0DE2A1Tl;  CC0DE2A2U!  GCGDt2A2Ti!  GCl0l2B9T1)  GCG0E2A9T3;  GCOOElLSTli 
GC  ODE  1 A1T3 )  GCODtlC213i  GCuDElJATE;  GCCOeaNITM  GC0DE1D9T3!  GCOOElMbT*} 
GC0CE1E3T1I  GCOUEICll 3 }  GCODEIAaTSJ  GC0D£aB6T2|  CCODC2GGT2!  6C00E3C2T6J 
GCCCE3HT2;  GL0DL3 J1T2!  GCC0EiPoT2|  GC0Ds3BbT2!  GC0DE3C9T1 }  GC00E3A9T1) 
GCCDE3C113!  GCQDE3C2T I }  GCu0L3K9Yl;  GCC0E3K9U!  GC0DE3B6T3I  GC0DI3H3T4I 
CCODE3C2TB;  GCODE3JiUi  GC0DE9A2TI)  GCLDtAFlTI)  GCODE9FIT2I  GCOObGBITlOl 
GC0CE961T7 |  GCODL9U3T1!  &C0DE9AS13J  GCUUib63U;  GCGUtbGSlbl  GCODE9A2TS! 
CCG0E9B21II  GC0D19A9T1!  GCGGlbRllbJ  6CDDE9A1TS)  GC0DE9BI1G)  GC0DE9D9TII 
GC 0DE9G5T3S1 !  GCGDE9B313;  wC LOEbFl 1 i  !  GtGD»9U2TX|  GCOtiSDSU;  GC0DE3C2TS! 
GCOOE5C111)  GCCCE5D9U!  GCODESC3T1!  GLGDE5A3T2I  6C00ESDITII  GDCDE6D5T5I 
6CCDE5C2T1;  GCODti.  A31 3 !  49CI! 

012  UPCHURCH.  SAM  6 .) 

IMPACT  OF  COASTAL  DYNAMIC  $  ON  NAN  IN  LAKES  ERIE  AND  ONTARIO  I  ' 

( 19761  BULLETIN  CP  Irtfc  BUFFALO  SOCIETY  Of  NATURAL  SCIENCES.  V.  23.  NG.  0.  PP. 
l-3t.J 

bA Tf A  LEVELS)  COASTAL  ZONE i  ER0S1GM  SHCRt LIME  PROTECTION!  SEDIMENT!  CURRENTS! 
HYDROLOGY;  WAVES;  T OROGRAPHY !  ShUkfc  PROCESSES! 

BUP-bSKS-bgLL-25(3)I  GC00E9)  GCOulS) 

613  upchlrc n»  San  b .; 

NATURAL  WlATHtKINb  ARb  CnkMiCAL  LOADS  IN. IKE  GREAT  LAKkSf 

(1972)  INTERNATIONAL  ASSOCIATION  FOR  GREAT  LARES  RESEARCH.  PROCEEDINGS  OF  ThE 
15  Th  CCNF.  UN  GREAT  LAKES  RES.  rF.  911-915. i 

WA Tf f.  LUAklTY)  total  OlSSOLVcD  SCL1GSJ  ChlMCAL  LOADING!  HYDROLOGY!  GECLOGY! 
SEDIMENT  ;  EROSION; 

3921  ;  t  GR-CI 5-IS72 »  LCOUtl ;  GluOcE )  GCGDiii  GCODEb!  GCDClS!  GCODEtl 
NATURAL  AND  CULTURAL  CHEMICAL  LOADS  CAN  »E  ESTIMATED  AND  DXFFEkENTIATED  FOk  THE 
GREAT  LAKES  EiaSLN.  SuNE  MUOLkN  LOADING  ESTIMATES  ARE  OBTAINED  THROUGH  USE  OF 
U.S.  AM  CANADIAN  WATER  DUALITY  DATA  FROM  POPULATED  DRAINAGE  BASINS.  WHERE 
INSUFFICIENT  data  awe  AVAILABLE.  LOADS  ARi  ESTIMATED  BY  COMPARING  THE  LITHOLOGY 
OP  THc  SURI-1C1AL  MATERIAL  ANC  T he  MATERIAL  EXPOSED  AT  The  PRE-PLEISTOCENE 
E  R  CS 1  ON  A  L  SURPACL  TO  WATER  DUALITY  AM  DISCHARGE  DATA  FROM  STREAMS  WITH  LITTLE 
CULTURAL  CONTAMINATION.  EXTRAPOLATION  IS  MAEE  TC  UNSAMPLED  BASINS  CF  SIMILAR 
DISCHAAGl  AND  GEOLOGY.  CORRELATION  SICCUS  CF  THE  RAboETTE  AND  MAUMEE  RIVERS 

exemplify  the  responses  up  chemical  llads  to  temporal  changes  and  to  lithologic 

CONTROL  ANC  PROVIDE  A  BAS.S  POR  RELATING  LOADING  TO  WEATHERING.  NATURAL  LOADS 
ARE  BASED  UPON  HISTORICAL  DATA.  CHEMICAL  CONSTITUENTS  FUR  WHICH  LOADS  AWE 
ESTIMATED  INCLUDE ■  TOTAL  DISSOLVED  SOLIDS  (TOSI.  C1-.  PC*  E-3,  CA  E*2  AND 
SIC2AU.  THE  LOADING  RATtS  OP  Ca  bU  AND  SI02AG.  Tnl  LOACING  RATES  OF  CA«2  AND 
SI 02  SSAC  REFLECT  LITHulOblL  SOURCE  MATtwlAlS.  CA«2  LOADING  FROM  CARBONATE 
TERRANES  IN  ThE  EwlE  AND  UnTAwIC  OkaINAGE  BaaIKS,  AND  SI02AC  LOADING  IN  THOSE 
BASINS  WHERE  IGNeOcS  AND  METAP.ORFhIU  RCCnS  FkEVAIL.  TCS.  Cl-  AND  PEG  £-3  REFLECT 
URBAN  AND  AGRICULTURAL  LOADS  WH1CP  ARE  IMPORTANT  IN  LAKES  MICHIGAN.  ERIE  AMD 
OMARU.  (KEY  WORDS;  CHEMICAL  LCAUING.  BLATHERING.  LITHOpACIES.  GREAT  LAKES* 
HYDRC6PCL0GY ) . ! 

014  UPCHURCH.  SAM  | .;  ROBB.  0AV1L  C.  N.J 

MATHEPAUCaL  MODELS*  PLANNING  TOOLS  FUR  THE  GREAT  LAKES! 

(197?)  WATER  RESOURCES  BULLETIN.  VOL.  b.  MO.  2.  FP.  33B-39B  ! 

mathematical  models,  model  studies  i  phosphate  si  chlorides!  bateri 

3009 1  GCGOfct;  GCOCtl )  6C0DE2;  GC00E3!  6CDDE9)  GCCDE5; 

The  GREAT  lakes  BAS  IK  COMMISSION  HAS  INITIATED  A  FRAMEWORK  STUDY  TC  ASSESS  THE 
PRESENT  AND  PROJECTED  WATER-  AND  KELATEl  L ANL-R ESCURCE  PROBLEMS  AND  OEMAhOS  IN 
THE  GREAT  LARES  BaSIK.  PuCKlY  DePIneD  OBJECTIVES,  INCOMPLETE  AKO  INCONSISTENT 
DATA  ARRAYS!  UNKNOWN  AIK.  Bi OTA,  raTEK,  AMO  SEDIMENT  INTERACTIONS!  ANC  MULTIPLE 
PLANNING  CONSIDERATIONS  PGR  INTERCONNECTED,  LARGE  LAKE  SYSTEMS  HINDER  OBJECTIVE 
PLANN.NG.  TD  INCDRPORATc  MATHlMaTICAL  MODEDING  AS  A  PLANNING  TOOL  FOB  ThE  GkEAT 


LAKE  S,  A  TvO-RHASt  PROGRAM,  COMPRISING  A  FEASIBILITY  A  NO  DESIGN  STODY  f OLLbaED 
AT  CONTRACTED  ANO  IN-MOOSt  MODELING*  U*1A  ASSEMBLY,  ARC  FLAK  DEVELOPMENT,  HAS 
BEEN  1MIT1AUO.  THE  KUOElS  Bill  *t  USED  TO  IDENTIFY  SEKSJ T J V1T1ES  OF  THE  LAKES 
1b  FLANKING  AND  KaMAGEPEM  ALTERNATIVES,  IN  SUE  F  1C  I  ENCIkS  IN  THE  DATA  BASE*  A  NO 
iNAl't  LUATELY  UNDERSTOOD  ECOSYSTEM  INTERACTIONS.  FLK  THE  FIRST  Tim  OBJECTIVE 
TESTING  OF  RESOOkCfc-OTllllATlwh  FLAKS  TL  IOLnUFY  FbTtKTlAL  CONFLICTS  BILL 
PROVI DE  A  NATIONAL  ANO  lOS T-BrF  tC 11  Vt  APPROACH  TC  GREAT  LAKES  MANAGEMENT. 

BECAtSE  DISCIPLINES  *1LL  BE  INTERRELATED*  The  LONG-TERM  EFFECTS  OF  PLANNING 
ALTERNATIVES  AND  THEIR  INFACTS  ON  NEIGHBORING  LAKES  AND  STATES  CAN  BE  EVALUATED. 
TE  ST  INC  OF  THE  CLNStwUENCES  oF  ENV1RLNF.ENT AL  ACCIDENTS  AND  INCREASED  FOLLDTICN 
LEVELS  CAN  Bi  EValUUD#  AND  RISKS  1C  ThL  RESCDRCE  DETERMINED,  EXAMPLES  ARE 
CITED  TC  DEMONSTRATE  T Ht  USB  UF  SUCF  PLANNING  TOOLS, 


615  VAN  CDSTEN,  JOHN) 

GREAT  LAKES  FAUNA,  FLORA  AND  THEIR  ENVIRONMENT « A  BIBLIOGRAPHY { 

(19*7)  GREAT  LAKES  COMMISSION,  PF.  bti 

fauna;  .  bibliography;  fish;  farasites;  ciseases;  taxonomy;  culturing; 

FISHERIES;  IKVERTe BRAT ES>  PLANTS;  FHYILFlANkTCN;  tupugraphy;  HYDROGRAPHY; 

glaciation; 

REF-B-GLC-Fl;  GCCDE1J  GCODE2  >  GCOOtS;  GCCDEA !  GCOOE5;  GCGCEtl 

615  VANDRUPP,  LARRY  B • ;  BRIGHT,  MARY  I.; 

THE  LARGE  MAMMALS  Of  THE.  ST.  LAoReNCE  river; 

11977)  GE1S,  JAMES  B  .«  ED.,  PRELIMINARY  REFORlI  BIOLOGICAL  CHARACTERISTICS  OF 
THE  ST.  LABRLNCE  RIVER,  SUC  ENV IRCNMeNT Al  SCIENCE  AND  FORESTRY,  PFJ75-J67; 
MAMMALIA;  SPtClES  DIVERSITY;  HABITAT;  WILDERNESS  areas; 

NY-US-PR-SL;  GCOLE7; 

617  VERBER,  JAMS  L.; 

BJBliOfcFAMHY  UF  PH) S 1 C AL • L 1 MNuL UG Y  17t»-19>9; 

( 1 9!  t  I  Chiu.  DIVISION  Ur  NaILKAL  RESULRCES.  HFFOM  of  INvESTIGAT  LLNS  NO.  2 S. 

57  FF  •  | 

BlBLTOGFAFHY;  CUtRENTS;  LAKES;  eRLSLLK;  URFERATUrEJ  bATEK  LevELS  l  RE  1 EORLLOGY ; 
COLOR;  hYURUGRAF h Y ;  ICE;  SEulMtNTi  SEICHES;  TORblUl T Y ;  GAVcS;  GECMCRFHDLOOY; 
groins;  breakbaters;  hit oral  oRLFT;  varveS; 

RtF-B-Ch-KRG-A2S|  GCOoELI  6CuDE2;  GCOLE3;  GCuDEV;  GCCCES;  GCCOtfcl 

618  VFRBFR,  JANES  l.; 

INERTIAL  CURRENTS  IN  THE  GREAT  lAKtS; 

(1910  U  OF  Ml  GREA1  LAKES  RcS  UlVISKN  FRLC  9IH  COnF  GREAT  LAKES  RES,  P375-379; 
CURRENTS!  CORIOLIS  FURCL I 
I6*-C9-19ob;  GCLoii;  GCODiv;  GCUDEs; 

THE  GREAT  LARES-ilLlNOlS  RIVER  BAStKS  FRUjaCI  HAS  C0NFLEUD  FIELD  STUDIES  ON 
CURRENTS  IN  L*KES  MICHIGAN,  eRl t »  AND  ONTARIO.  ONt  OF  1HE  DOM i RANT  EFFECTS 
APPEARS  TO  BE  THAT  THL  LARlH’S  ROTATION  PRODUCES  RIGHT  HAND  ACCELERATION  TO  THE 
CURRENTS.  THE  EFFtCI  OF  THE  EArTh'S  ROTATION  RATER  MOVEMENTS  IN  ThE  GREAT  LAKES 
HAS  BEEN  PORTRAYED  IN  A  FILM.  5  PATURNS  UF  FltR  ARE  OlSFLAVEDl  STRAIGHT— LINt 
FLOG,  SINUSOIDAL  OR  OSCILLATORY,  HALF  MOOK,  CIRCULAR  OK  SPIRAL,  AND  ROTARY  OR 
SCRFr.  INERTIAL  FLGg  IS  FOUND  IN  ThE  GREAT  LAKES  AT  ALL  DEPTHS  AND  1H  AlL 
SEASUNS  AS  BELL  AS  UNDtR  ICE  COVER.  B ITh  FEB  EXCEPTIONS,  SUCH  AS  THE  STRAITS  OF 
MACKINAC  ANO  SHALLub  INSHORE  STATtwNS,  SUNE  TYPE  OF  INERTIAL  FlOB  IS  EVIDENT  IN 
THE  LARESI 

610  VERDUN,  JACOB; 

METABOLISM  of  The  DOMINANT  AUCTRlPhS  OF  THt  NORTH  AMERICAH  GREAT  LAKES! 

(1972)  VERH.  INTERNAl.  BERLIN.  L1MN0L.,  VOL.  IB,  PF.  10S-112; 

PHTTCPLAKRTCN;  UaDuPhora;  uLoThrIx;  fm;  carbon  DIOXIDE;  FhCTOSYHIhESIS; 
respiration;  BICARBONATE;  bACULARIOFHYClAE;  AST LRi ONE LL a ;  cvclOTElla; 

SI EPhANCD I SCOS ;  NELOSIKA)  FRAG1 L AR1 A ;  TAbELLAFIA;  D1 ATOKA; 

A771 ;  GCCUEli  GC0DE2 ;  GCUDE3;  GCOOtA)  GCODtS;  GCCCEfcl 


620  VOLLEnrEIDER,  RiCHARO  A.; 


ThE  PAOrUCTION  BIOL  COT  OF  ThL  LOhEP  ItUtUUK  GREAT  LAKES  -  A  PREAHBLEI 
(19791  JOURNAL  OF  THE  FISHERIES  RESEARCH  BOARD  OF  CANADA*  VCL.  Si*  NO.  S»  FF. 
231-252) 

PHyTQPL ANKTLN*  FklhART  PRODUCTIVITY)  ZLCHANkTCN)  CHLOkGPHYLL)  CHUOAOPHYUl-A ) 
GC0CF9)  GCUDE3)  9fc 79) 

•21  VClLENHtlDtk*  RICHAfcO  A.}  NUNAhAR*  HUHIUOCIN)  STADELNANN*  PAULI 

A  COMPARATIVE  REvlEH  OF  PHYTOPLANKTON  AND  FklhART  PRODUCTION  IN  THE  LAURENT  LAN 
GREAT  LAKES* 

(1979)  JOURNAL  OF  THE  FISHERIES  RESEARCH  BOARD  OF  CANADA*  VOL.  Si*  NO.  5*  PP. 
T39-?t>2) 

PHYTOPLANKTON)  PR1NART  PRODUCTIVITY |  BIOMASS)  CHLCRCPHYLl-A |  ATPf  CARBON) 
CHLCFOPNYTA)  CYANuFHYTA)  bACiLLARlGP MYCEAt * 

GC ODES {  GCQDE9 )  GCCDE3)  GCUDE2)  GCCtDEl*  CCGOEt)  9671) 

SPECIES  CDNPuSll ION  OF  PHYTOPLANKTON  IN  THE  LAUkfcKT 1 AN  GREAT  LAKES*  ITS  BIOMASS 
CONCENTRATION*  AND  ITS  PhY SiOLGGl CAL  ACTIVITY  HEASORED  AS  PFCTCSVNTHES1S  RELATED 
TO  EUTFCPH1CAT1CN*  ARE  REVIEhEO  AND  DISCUSSED.) 

•22  VO*Cf #  C.  h.J 

THE  hlNUTe  PORHS  CF  lift  IN  THE  HATERS  uP  THb  LAKES) 

(1960  ANEklC AS  JOURNAL  OF  M1CROSLOPY  AKy  POPULAR  SCIENCE.  VOL.  it  NO.  It  PP. 
2fc3-2ES.) 

BaCULARUFhYCEAE)  ALGAE)  AHPHlPukA)  AC T 1NCC YCLUS )  CHLLRtiPHYTAI  RHI20S0LEN1A) 
PHYTCFLANKTlN)  STEPhANOCISCUS*  AbUNO AKCt  > 

6993)  GCGuelJ  HCOOtZ)  CtLuE3j  GCOUtAI  CCODfS)  GCGuEe ) 

•23  kAGNER*  FREDERICK  E.) 

CHFhICAL  INVEST  SCAT iGN  OF  Tut  Eklt-MAGARA  haTERShED) 

(1929)  NY  STATE  CONSERVATION  DEFARTPENT.  A  BIOLOGICAL  SURVEY  OF  THE  ER1E-N1AGARA 
SYSTEM.  PP1C7-133) 

POLL  U'T 1 CK«  TtKPEKATtRe i  DISSOLVED  OXYttN)  CARBON  DIOXIDE)  PH)  B10CHEK1CAL  OXYGEN 
DEPAND) 

6C0DEG)  GCGDt 9c3*  GCUUEGGJ  GCCClS AG  T  3 )  GC01E9GB19)  GCGG19G5T1I  NY-C1) 

•24  NAHLGRFN.  NORRIS  A.)  NELSON*  DONALD  M. ) 

PLUTGMLM  If  THE  LAuRtNflAN  GREAT  LAKESl  CLH*AF ISON  OF  SURFACE  HATERS) 

(1973)  IMenNaT  ASSuL  OF  1HEORE 1 1UAU  AND  APPLIED  L1NNOLUGY  PRCC  CONGRESS  IN 
CANADA  V  a9*  PP3i 7-3a2 ) 

PL  UT  UNI  UN  I  CESIuN)  S1KONT1UH)  Nt ASUkEFtNT ) 

ITL-CI1979-F.)  GCuOEl)  GCGOEc)  GCluE3)  CCLGE9)  6C0DE3)  GC0LE6) 

•28  NALKEk*  KENNETH  h.J 

THE  GREAT  LAKES  CLEANUP  -  AN  INTEKnAT 10NAL  SUCCESS  STORVI 
(19771  FftEStKUC  AT  CONFERENCE  IN  PHILADELPHIA*  OCT.  1977) 

HATER  OUAL1TY)  lJU)  POLLUTION)  NON) TORINO)  PHOSPHORUS)  TOXICITY) 

HPCF-CI977)  GCCDE.)  GCOOL2 I  GCOwES)  GCtLEG)  GCCDES)  GCGDt t; 

•28  HALLACi •  OAVIO  h.i 

GREAT  LAKcS  PfcOGR AP.S  OF  THL  OEPAk TftENT  CF  COMMERCE) 

(1972)  PFJC  1ST  FEDERAL  CUNF  ON  THE  GREAT  LAKES*  PF139-192) 

US)  RCGLLATlRY  AGtNCY)  NUAA)  RCSfcAKUn) 

US-FCS-F1972)  GCODEoi  * 

NOAA  HAS  ORGAKI2EU  BY  Tnt  PRESIDENT  IN  HIS  kECRGANI ZATION  PLAN  NO.  9.  THE  MAJOR 
COHFONAMS  OF  NGaa  ARE •  NATIONAL  NARINE  FlShtRIES  SERVICE*  NATIONAL  HEATHER 
SERVICE*  NATIONAL  OCEAN  SURVET*  cMvIMGMKtNT AL  RESEARCH  LABORATORIES* 
ENVIFONPENTAl  OAlA  SERVICE*  NATIONAL  ENV1 RLNNENTAl  SATELLITE  SERVICE*  AND  THE 
OFFICE  CF  SEA  GRANT.  NUAA  IS  THE  US  LEAO  AGENCY  FOR  1FY6L .  THE  KER111NE 
ADNINISTRaTION  OP  ThE  DEPT  Of  CONNERCt*  THkOcGH  ITS  PROGRAMS  FOk  1NPROV1NG 
NAVIGATION  A1US  AND  SHIP  CfeSIGK  UNDER  ICE  CONDITIONS*  FACILITATES  GREAT  LAKES 
TRANSPORT  AND  TRADE.) 

•27  HARD*  DAVID  J.) 

TnE  DEPARTMENT  CF  AGRICULTURE  AND  ITS  UUuPERaTGRS  -  HOH  THEY  RELATE  TO  THE  GREAT 
LAKES  BASIN) 


-  *  •  -  .-r- 


U9?2i  fsoc  ist  federal  cgnr  un  ihe  (uti  lares.  pp296-29bi 

US}  rtft  OP  Afcki till  UR  fc J  RkGUlAlURY  AGENCY)  RESEARCH) 

US-PCS-P147E)  OCGOct; 

THE  DEPT  OF  AGRICULTURE  AND  COUPek AT ING  INSTITUTIONS  HAVE  RESPONSIBILITIES  FOR 
RESEARCH  uN  1  HE  PREVENTION  ARC  CONTRCl  OF  AGRICULTURAL  ARO  FORESTRY  SOURCES  OF 
POtlUTItN.  A  Hit  VARIETY  OF  RESEARCH  pRuJtCTS  RELATE  TC  OPTIMUM  LSE  OF 
ASA  I  Cll  T  URAL  CHEMICALS  UTn  MINIMAL  ADVERSE  ENVIRONMENTAL  IMPACT*  TO 
ENVIRONMENTALLY  SAFE  AMHAL  AND  FOOD  PROCESSING*  SASTE  MANAGEMENT *  ANO  TO  SOIL 
AND  WATER  COKSER  VATION  FOR  MINIMAL  SCU  tRGSlCN  AND  SEDIMENT  DEVELOPMENT *  ALSO* 
RESEARCH  CONTINUES  ON  PRINCIPLES  OF  LAND  OSt  POTENTIAL  OR  SPECIFIC  SITES  AS 
RELATED  TO  ENVIRONMENTAL  IMPACT.  RUIN  OF  THIS  RESEARCH  HAS  DIRECT  APPLICATION  TC 
WATER  POLLUTION  FRUh  NON-AGRKOl TURAL  AND  FORESTRY  SOURCES*  FOR  E SAMPLE*  SEwARE 
DISPOSAL  ON  LAND*  ERCSIUN  AKi  SLWAGE  MANAGEMeNT  IN  RESORT  PLANNING*  AND  IN 
GENERAL  LAND  DEVELOPMENT . } 

•28  WARE*  GEORGE  G.)  NOAN*  CLIFFORD  C.( 

INTERACTIONS  OF  PESTICIDES  *1Th  ALUATIC  MiCkCCkGANlSMS  AND  PLANKTON) 

(1970  RESIDUE  REVltwS.  PP.  1S-4S.) 

PESTICIDES)  ACuACOLTuRE )  FAUNA)  BENTHOS)  PHYTLPL ANKTCNJ  I COPLANKTCN)  T0A1C1TY) 
HERBICIDES)  DDT)  INStCTIClDtS)  L«  TER  AT  ONE  REVIEW)  DECOMPOSITION)  ORGANIC 
PHOSPHATES)  CHLORINATED  HYDROCARBON  INSECTICIDES)  NET ABOilSF ) 

57tS )  GCCDEi)  GCLDE2)  GC0Cfc3)  GC0Dt4)  GCDDES)  GCODEb) 

829  WATSON*  NELSCN  H. 

ZOOPLANKTON  DP  ThL  ST.  lAwREKCE  GREAT  LARES  -  SPECIES  COKPOSlTlON*  DISTRIBUTION* 
AND  ABUNDANCE) 

1)974)  JOURNAL  IP  The  FISHERIES  RESEARCH  bCARC  OF  CANADA*  VCL.  31*  NO.  S»  FP. 
763-794) 

ZOOPLANKTON)  ClSTRlwuTlON)  APTHROPOCA)  DATA  PROCESSING)  CLUSTER  ANALYSIS) 
CHLLROPPYLL-A) 

GCCDEI)  GC0LE1 )  CCuwE3)  GCDDE4)  GCOOES)  GLIDE  6 »  4694) 

RICFN1  STUDIES  DP  Zui-FLANNTuN  Cr  Tht  SI.  L AwRLNCE  GREAT  LAKES  HAVE  CDNukMRAUD 
ON  A  tf R CAD  SYNQFllC  COVERAGE  OF  SAMPLING  STATIONS  AND  REPEATED  CRLISES 

throughout  a  growing  season,  this  has  resulted  in  a  cdnsuerablE  amount  of 

detail  ABOUT  SEaSuNrl  CHANGES  IN  SPtCtES  CUMpUSITION*  TOTAL  NUMBERS.  ANC 
VERTICAL  ANC  HORIZONTAL  DISTRIBUTIONS.  INVESTIGATORS  HAVE  TREATED  THE  DATA  TC 
SHO«  DIFFERENCES  in  LiSTRlbUTlON  CVEr  The  LAKES  Cn  A  CRUISE  ANC  CRUISE  hGAN 
AVERAGES  FOR  EACH  LAkE*  GHEn  WEIGHTED  BY  AREA  TO  PROVIDE  RELATIVE  ABUNDANCE 
FIGURES  CVRA  THE  StASCN  AND  BR TwtlN  LANES.  MAXIMUM  NUMBERS  WERE  OcSEAVED  IN  LAKE 
CRIP  ( 1 2S*  ODO/Ml XP  3 1 .  CUNSIUEKawLY  REWEn  ORGANISMS  WeRE  POUND  IN  PERIODS  OF  FEan 
ABUNDANCE  IN  lake  ONTARIO  (SS.0Jw/r.ExP3l  AND  LAKE  HURON  U2,0uC/Mt*f 31 .  NO  FIRM 
ESTIMATE!  ARE  AVAILABLE  FOh  lake  SUPERIOR  all  NUMBERS  FROM  CNE  CRUISE 
(BGf  U/R.EXF3)  INDICATE  SUll  LUweR  VALUES  THfcRL .  BIOMASS  ESTIMATES  (EITHER  AS 
ASH-FREE  rEIGhT  OF  MATERIAL  FROM  PLANKTON  Nil  HAULS  OR  FkOM  CONVERSIONS  CF 
NUMBERS  TC  blbMASS  FROM  DM  WEIGHT  FACTORS  FOR  INDIVIDUAL  SPECIES)  ARE  HIGHEST 
FCk  LAKE  ERIE*  BUI  RfcFLcCT  THc  LARGcA  S.Zl  OR  ORGANISMS  IN  THE  OTHER  LARES* 
ESPECIALLY  HURON  AND  SUPERIOR.  SPECIES  DISTRIBUTIONS  ARE  NOV  REASONABLY  WELL 
KNOWN  FOR  CRUSTACEANS*  cXCtFT  IN  ONE  OR  lkC  T AAA  OF  THE  CLADOCERAKS  DAFHN1A  AND 
B0SPIN1A  a  HU Sc  VARIABILITY  ShouLD  bt  INVESTIGATED  MORE  FULLY.  RECENT  STUDIES 
HAVE  BEEN  MACE  LN  THE  KuTIFlkS*  BUT  THEIR  NUMBERS*  CISTR1BUT ICN*  ARD  ECOLOGICAL 
ROLE  IS  NUT  RILIT  DEFINED.  SIMILARLY*  iHt  DISTRIBUTION  AND  ROLE  OF  PAuTCZUAN 
GROUPS  HAVE  BkEM  LARGELY  IGNukED.  Several  COMPUTER  TEChNICUES  ARE  SUGGESTED  FOR 
THE  HANDLING  ANC  ANALYSIS  OF  The  LARGE  QUANTITIES  OF  OATt  GENERATED  ON  LAKcwlOE 
SURVEYS  INCLUDING  COMMUNITY  LDEFFICIEFTS  AND  CLUSTER  ANALYSES.  MORE  AIIENDuR 
SHOULD  BP  GIVEN  TC  DETERMINING  SAMPLING  INTERVALS  Tu  OBTAIN  INFORMATION  WHICH 
CAN  PRECISELY  DETECT  CHANGES  IN  ABUNDANCE  FROM  YEAR  TC  YEAR*  ANO  BETTER 
POPULATION  tiNAMICS  AND  PRODUCTION  DATA  ARE  NEEDED  TO  RELATE  ZOOPLANKTON  STOCKS 
TC  EOTKOFHUATIGN.) 

820  WATSON.  NELSON  H.  F.)  GARMENT  tk*  GEORGE  F.) 

SEASONAL  AbLMOANCt  Of  CRUSTACEAN  ZOOPLANRTLN  AND  NET  PLANKTLN  BIOMASS  CF  LAKES 
HURON.  ERIE.  AND  ONTARlU) 

(1974)  JOURNAL  CF  The  FISHERIES  RESEARCH  BOARD  OF  CANADA*  VOL.  31*  NO.  3*  FP. 
309-317) 


iCCFLRRRTuM  ARTHkOPUCAi  BICrASS|  CYCLLHltAI  CCPfPODAJ  CHlCRUPMVlL-A» 

6CCDE3!  GCULEG!  &LuuES!  ktv 3! 

CRUSTACEAN  ILi-PLANkTUN  LONClMR  AT  IONS  (NlNBEKS  HR  MEXP3J  IN  1HE  UPPER  96  N 
ROUND  IN  l AKLolLE  CRLlStS  DUPING  ALL  CR  HLST  OR  THE  SEASONS  (IN  LAKES  ONTARIO  AND 
ERIE  IN  1 47C  AND  ON  LAKE  MORON  IN  1V7J  SHOWED  1HA1  THE  SRECIES  OF  ICOPlANKTUN 
causiaceans  hi  sent  in  the  thru  lakes  bene  generally  identical*  although  the 
TIKES  Of  KANINA  A  NO  AUaUVE  SPECIES  COMPOSITIONS  OlFREfcEt.  CAL  ANOID  COREROOS 
WERE  HOST  AbUNUAM  AND  OlVERSl  IN  LAKE  HoRCN  AND  WESTERN  LAKE  ERIE*  CVCLOPOIDS 
AND  CLACOCENANS  Nine  NOST  AbONOANT  IN  LAKES  ERIE  AND  ONTAR1C  AND  IK  THE  SAGINAW 
BAT  AEC1CN  OR  lake  HURON.  THE  HOST  ABUNDANT  CYCLGPOID  THROUGHOUT  THE  TEAn  IN  ALL 
THREE  LANES  NAS  OlACYCLORS  BKUSRILaTUS  ThOMASU  TROFOCTCLORS  RRAS1NUS  AND 
AC  AM  HOC  YOKES  VERNAL  1 S  bERE  ABUNDANT  ESREC  TALLY  lk  LAKES  ONTARIO  AND  ERIE* 
RESPECTIVELY.  CLADOCERANS  beRE  HOST  NLKEkULS  IN  LAKES  ERIE  AND  ONTARIO.  NUNBERS 
OF  INDIVIDUALS  RLUCTUATEU  KARNEOLY  THROUGH  THE  SEASON  hi!H  NAX1MA  IN  THi  SPRING 
OR  SUNKEN  NCMhS  IN  ALL  lHKfck  LAKES.  B10KASS  VALUES  (ASH~FRIE  DRV  WEIGHT!  bERE 
HIGHEST  IN  LAKE  ERIE*  ESPECIALLY  THE  WESTEkN  BASIN*  AND  IN  SAGINAW  BAY  OR  LAKE 
HURON.  ALTHOUGH  NUMBERS  OR  ONUS1 aCEAKS/NEXRS  WERE  MUCH  LOWER  AN  LAKE  HURON  THAN 
IN  LANE  CRT  AS 1U«  NET  WIONASS  VALUES  wERt  SIMILAR.  THIS  wAS  DUE  Tu  THE  GREATER 
SIZE  AND  AVERAGE  at 1GH1  OR  CRUSTACEANS  AN  LAKE  HURON  SAMPLES.  INSHORE  WATEkS  OF 
LAKES  ONTARIO  AND  HURON  ANO  ALL  THREE  BaSANS  OF  LANE  ERIE  bERE  SUBJECT  TO 
GREATER  FLUCTUATIONS  IN  COhCEhTRATAONS  OR  CRUSTACEAN  ZOOPLANKTON  AHC  NET  BIOMASS 
VALUES  THAN  AN  THt  PELA6AC  baTERS  OR  IAKES  ONTARIO  AND  HURON.} 

631  WEBB*  NlCnALL  S.2 

KEAN  MONTHLY  SUKPACE  TEKPEKATuRaS  OR  LAKE  ONTARIO  FROM  APRIL  1672  TO  NARCH  1973 
ClRYGl I } 

(197AI  E  RULE  EOINGS*  17TH  CONFERENCE  INTERNaT iONAL  ASSOC.  GREAT  LAKES  RESEARCH* 
PR.  671  “Gm i 

TEHPlkAlUNlt  THERMOMETERS!  RtMLT  L  SENSING, 

GCCOtSs  AtVi} 

FROM  APRIL • 1 97 2  THROUGH  MARCH  .673  ANCLUSlvE*  67  Al kBGRNl  RADIATION  THERKOKETER 
(awT  !  SURVEYS  OR  InE  SuRRaCE  UKrkKATLRi  uR  UANE  ONTARIO  BURE  HADE  BY  THE 
ATMOSPHERIC  EhV 1R0NKENT  SERVICE,  A  MEAN  SURRACE  TUKPERA TORE  bAS  OETERHINEO  ROfc 
each  KLNTh  as  ball  AS  haps  UR  SPATIAL  vAkIAULNS.  lake  SURRACE  TEMPERATURES  WERt 
ROUND  TC  bE  CUGLek  THAN  The  CGRKE SPONUInG  16i 0-71  NORMAL  VALUES  IN  ALL  BUT  THREE 
KONThS.  ON  THREE  ICC  AS  IONS  (JUNE*  JULY  AND  OCTOBERI  SURRACE  TEMPERATURES  bERE 
ABOUT  2  CtG.  C  BalOw  THE  NUnKAL.  IN  ALl  MONTHS*  MEAN  SRATlAL  PATTERNS  OR  SURRACE 
TEMPERATURES  ClCSlLY  RESEhBLtD  ThCSc  Cf  Tht  NCRR.AL * » 

632  WEbb*  HlChAEL  S.i 

MONTHLY  Mean  SukRACE  TEMPERATURES  POP  LANE  ONTARIO  AS  DETERMINED  BY  AtRlAL 
SURVEY} 

(1670  WAIEk  RESOURCES  RESEARCH.  VOL.  t.  NO.  3.  PP663-4S6! 

LAKES!  T  fcl.Pt  RAT  ORE !  WATER!  AERIAL  PHOTuGNAPHY! 

ZZlfr!  ECODESi 

POR  CALCULATIONS  UP  EVAPORATION  LOSSES  BY  MASS  TRANSRER  1 ECHNIGUES*  AND  FUR  MANY 
OTHER  research  ANU  ORErATLONAL  APPLICATIONS*  IT  IS  NECESSARY  Tu  know  The  near 
PATTERNS  OR  SURFACE  wATLR  TEKRENnTuRE.  THE  WORK  OR  MILL AR  (1452)  HAS  BEEN  WIDELY 
USLC  bHENEVER  SUCH  INRuKHATION  is  rlguired  fur  the  great  LAKES,  this  paper 
presents  Preliminary  patterns  u  montho  mean  surface  water  temperatures  for 

lake  QMAKlU  BASEL  UN  3t  AIREORNL  RADIATION  THERMOMETER  SURVEYS  OVER  A 
THFfk-YEAR  PERICC.  TkMPLRATURE  VALUES  AT  EACH  or  The  W4  points  IN  A  GRID  have 
BEEN  FLUTED  AGAINST  CALENDAR  GATE*  ANO  ^N  ANNUAL  TEMPERATURE  CURVE  HAS  BEEN 
PR CD DC  EC  RON  EACH.  PulNT.  VALUES  FOR  ThE  HlOULE  OR  EACH  MONTH  HAVE  BEEN 
OETERHINEO  BY  INTaRPOLAT ION*  AND  USEO  TO  PKOUUCl  A  PATTERN  FOR  EACH  MONTH.  THE 
PATTERNS  ARE  BRIEFLY  COMPaREL  WITH  MILLAR'S.  OVER  THE  NEXT  FEW  TEAKS  AS  THt 
AIPBCRNE  RADIATION  T He RMOM t T ER  (ART!  SLkVEYS  CONTINUE  TO  ADC  TO  THE  DATA  BANK* 

IT  IS  PLANNED  Tl  UPDATE  ThtSE  ANALYSES.  THEREFORE  THESE  MONTHLY  VALUES  MUSI  BE 
CONSIDERED  TENTATIVE  AT  THIS  TIME! 

633  WEBB*  WILLIAM  LI  BART*  JLNaTHAN  P  j  KONakEK*  CONSTANCE  A) 

WILDLIFE  R A  SOURCES ! 

0472)  ST  LARRENlE-tAslERN  OnIARIL  COMMISSION  SHORELINE  STUDY  TECHNICAL  REPORT* 
ESP! 


WILDLIFE)  ENOAN.EREO  SPeCicSJ  NIGNATIGN)  aVES)  WETLANDS)  CHElONl A  )  MniLltl 
r  ana i  amphibians)  ANAiiuAt)  lolvnbioae)  ansenINae ) 

SLE-ST2)  GCODeSCA)  GCOOtsD ii  GCCDEi) 

THE  ST  LAwRLNCE-IaSTErN  bhUKit  SHORtLlHE  HAS  AN  APPEAL  WHICH  IS  OBVIOUS  1C 
EVERY  VISITOR.  This  APPEAL  IS  NAVI  OP  CP  A  LAP  BE  NUMBER  CP  COMPONENTS/  EACH  OF 
WHICH  ADDS  A  FACET  1C  Tnt  TOTAL.  NO  FACET  CAN  BE  IDENTIFIED  AS  THE  SINGLE 
FEATCRE  WHICH  HAKES  THE  AKEA  AT TRAC  1 1  Pc •  THE  WILDLIFE  AND  WILDLIFE  HABITATS  ARE 
CERTAINLY  1  CP  IhL  1HPOP1AN1  COMPONENTS*  AND  CONTRIBUTE  SIGNIFICANTLY  TO  THE 
OVERALL  TOTAL  VALLE  OP  THE  REGION.  EF FONTS  HOST  BE  HAOC  TO  PRESERVE  AND  DbVELOP 
these  WILDLIFE  NCSOUkCES  Ok  A  SIGNIFICANT  tlthtNT  OF  ENVIRONMENTAL  QUALITY  wlLL 
BE  DAHAOEC  OK  DESTROY tD.  IN  THIS  KtPLKT  THE  FKINCIPAL  WILDLIFE  SPECIES  CF  THE 
REGION  ARE  LISTED)  RARE  AND  ENDANGERED  SFlCIES  ARE  IDENTIFIED*  AND  THE  UNIQUE 
ARC  IMPORTANT  WILDLIFE  HABITATS  (BIOLOGICALLY  PRODUCTIVE*  ECCNGHICAIH  AND 
ESThETICAlLY  VALUABLE)  OF  THE  NARROa  SHORELINE  STRIP  ARE  LOCATED.  THE  REPbRT  IS 
INTENOEO  AS  A  STARTING  POINT  FOR  PUBLIC  DISCUSSION  AND  FOR  HOPE  OETAILED 
STUDIES.  AS  THE  DISCUSSIONS  AND  STUDIES  ARE  CONTINUED*  A  COMPREHENSIVE  LAND-USE 
PLAN  MUST  EMERGE  TO  PREVENT  UNCONTROLLED  DEVLLOFHtKT  r!Th  CONSEQUENT  DESTRUCTION 
FC  THE  VERY  CHARACTERISTICS  WHICH  AT  LNc  UMt  HADE  THE  AkEA  A  TRULY  OUTSTANDING 
JEWEL  CF  THE  CONTINENT.  IN  RECLNT  YEARS  THE  AMERICAN  PUBLIC  HAS  BEGUN  TO 
RECOGNIZE  THE  VALUE  OF  WILDLIFE  AND  TO  BELIEVE  THAT  PRESERVATION  CF  WILL 
CREATURES  AND  THEIR  HABITAT  IS  WORTHWHILE.  IN  FUTURE  YEARS  THIS  CHANGE  CF 
ATT1TUCE  WILL  ACCEcERATt.  MORE  PERSONS  WILL  SEEK  OPPORTUNITIES  TC  STuDY  NATURE 
and  ecology  partly  u  escape  from  their  orc.oed  urban  environment  and  partly  to 
USE  THEIR  INCRcASEL  LEISURE  in  a  stimulating  »ay.  this  lse  cf  wildlife  has  been 
CALLED  "ROH-CCNSUM.P1 lVt".  l.L.f  The  ANIMAL  Is  N01  CONSUHED  IN  1HE  PROCESS  OF 
USE.  T  n£RE  IS  GRtAT  OPPORTUNITY  FCR  DtVELCPMENT  OF  NON-CCNSUMPTIVE  USES  CF 
WILDLIFE  IN  The  ST  LawRENCE-EaSTErN  ONUaIL  Rt G1 On .  THIS  REFORT  MAKES  AN 
ORIGINAL  PrOpGSAL  for  KtfcTlNG  THIS  CPFLRTuRITY*  1  HE  PROPOSAL  IS  TC  ESTABLISH  A 
SYSTEM  Cf  1N1LRPRE1  1VE  AREAS  TO  BE  OEVtLoPED  LIKE  A  "STRING  OF  BEADS"  ALONG  THE 
SHORELINE.  EACH  "beAl"  LN  THE  SHORE L I Nt  "STRING"  WOULD  BE  DEVELOPED  To  FRESENT 
SPECIFIC  INRLRMiAT  1LN  AbCUT  The  ERVIRtNtM.hT  I  NATURAL  HISTuRY*  ECOLOGY*  GEOLOGY* 

OR  HUMAN  hlSTuwY.  THtSE  PREStRlAT ilRS  wOulL  BE  MADE  IN  AN  Al T UAL  REAL-LlFt 
SETTING  whtft  LEARNING  IS  PLEASANT  AND  ThOROLGH.  Thk  SYSTtM  CONCEPT  WOULD  DRAW 
PEOflC  FROM.  ONL  "BtAC"  TO  ANblHER  AND  InuS  E  NC  OUR  AGE  LEARNING  THE  "HOLE  STORY  BY 
TRAVERSING  1 Hi.  ENUkT  LENwlH  uF  1  HE  snCRtLlNc  "SIRING".  IF  AOuPTEO*  THIS  SYS1EM 
WOULD  FAY  LARot  DIVIDE NuS  BY  HELFING  VISITORS  AND  ARE*  RESIDENTS  LEARN  AB0U1  THE 
WORLD  IN  GHlCh  THEY  live.  *T  would  also  may  SUBSTANTIAL  ECONOMIC  DIVIDENDS 
BECAUSF  MOkE  VISITORS  WOULD  BE  ATTRACTED  TC  THE  REGION*  THEY  WOULD  BE  ENCOURAGED 
TC  RETURN  MURE  OflcN,  AND  THtY  wCuLD  REMAIN  LCNGLR  BECAOSt  LF  THE  INTELLECTUAL 
STIMULATION  RECEIVED  IN  A  PLEASANT  AND  RclAXING  ENVIRONMENT) 

634  wEIKMANr,  HELMUT  N.) 

MAN-MADL  WEATHER  PATTERNS  IN  ThL  GREAT  LAKES  BASIN) 

(1972)  PROC  1ST  FELkRAL  CONF  ON  THE  GRIA1  LAKES*  PP2CS-219) 

METE  UROLOGY )  WEATHER  MODIFICATION) 

US-F CS-P1972 )  GCOCii)  GCOLtli  GOODES)  GOoDEW)  GCCDeSJ  GCCDEbi 
FOR  THE  PAST  i  YrS  NuAA  HAS  SloDiED  Tht  rbAThEr  MODIFICATION  POTENTIAL  OF  THE 
GREAT  LARES  REGION.  NUMORCOS  OBSERVATION^  OF  ARTIFICIAL  RAIN  AND  SNGwFAkL  HAVE 
BEEN  M*DE  IN  THE  BUFFALO  REGION  OF  LAKE  ERIE.  CLlHAlUuGGlCALlY*  THE  GREAT  LAKES 
REGION  IS  PECULIAR  IN  That  ITS  NUMEROUS  RELATIONSHIPS  betgeen  the  WATER  SURFACES 
AND  THE  air  EXERT  FARTICULARLY  STRUNG  INFLUENCES  IN  THE  ATMOSPHERIC  BOUNDARY 
LAYER.  IN  WINTER  THE  ENTIRE  GREAT  LARES  BASIN  HAS  A  HIGH  FREQUENCY  OF  SHALLOW 
CIOLO  LAYERS  WnlCH*  UPON  TRAVELING  ACROSS  THE  STILL  UNFROZEN  ANO  WARN  LAKES* 

F  OF  P  The  BASK  INGKEOlERl  FOR  THE  OEVElCFHtNl  CF  LAKE  STORMS.  THE  BASIN  IS  THE 
SEAT  OF  MANY  INDUSTRIES  WhwSfe  FDlluTIlR  POTENTIAL  NUT  ONLY  AFFtCTS  THE  HYDROLOGY 
ANl  ECOLOGY  Bwl  ALSl  THE  kEATHER.  ThE  SnALLUw  CLOUD  LAYERS  OCCUR  WITH  SUFFICIENT 
DEPTH  TC  PRLStRl  A  FAVORABLE  PRECIPITATION  PCTEMTAt  BUT  THEY  ARE  FREQUENTLY  NOT 
COLD  ENOUGH  TC  PrOOUCE  ICE  CRYSTALS  NATURALLY.  CONSEQUENTLY*  THESE  CLOuD  SYSTEMS 
CONSTITUTE  A  SOURCE  OP  AN  1 1 P 1C  1 Al  PRECIPITATION  WHICH  IS  SO  Far  UNEXPLGI1E0. 
seeding  applications  are  BEING  DISCUSSED.) 

635  WE  1 1 ER  #  ROLAND  P.) 

CARBON  DIOXIDE  EXCHANGE  AND  PRUOUClIVIlY  IN  LAKE  ERIE  AND  LAKE  ONTARIO 
<1970  IMENNAT  ASSOC  OF  THEORETICAL  AND  APPLIED  LIMNOLOGY  PROC  CCNGRLSS  IN 


CANAD A  V  19.  PP699-7dS| 

CARBON  DIOXIDE)  ALNAL  IN.! Y ;  INUkGAMC  LANWUN)  PH)  PATmEMAUCAL  MODELS)  AIR-SEA 
MIXING) 

IU-C-1979-P1;  GLCOE9;  GCODtt; 

•  36  WEllER.  ROLAND  A.) 

THE  1R  TFR5T 1 1  1  AL  WATER  COMPOSITION  IN  1HI  SEDIMENTS  OF  Tut  GREAT  LAKES.  1. 
WESTERN  LAKE  ONTARIO. 

I 1973)  LIMNLL  l  OCEAN  1 e t 6 ) J 91B-9 3i j 

SEDir.EKi}  Interstitial  waur;  chemical  composition;  redox  potential!  phi 

NUTRIENTS) 

GCODESA; 

A  STATIONS  IN  THE  WESIcKN  END  Gf  LAKE  DM  ARID  WERE  CORED  ANC  THE  INTERSTITIAL 
WATER  TOGETHER  Wllh  THt  WATER  LUNG  IMMEDIATELY  ABCVt  IT  GENE  ANALYZED  FOR  THE 
NAJCR  IONS.  SOLUBLE  REACTIVE  PHOSPHATE.  NITRATE.  SILICA.  IRON.  ANC  MANGANESE. 

THE  INTERS! 1C 1AL  HAULS  ARE  ENRICHED  RELATIVE  10  LAKE  WATERS  IN  ALL  COMPONENTS 
EXCEPT  CHLORIDE.  PLOlRIDE  ANC  SkDlUM  and  STRONGLY  DEPLETED  WITH  RESPECT  TO 
SULFATE.  THE  EH  WAS  GENtRALLY  NhGAT.VE  AND  THE  Pn  waS  AROUND  7.9.  NO  CHANGES 
FROM  MAY  TO  AUGUST  COULD  BE  OBSERVED.  tul  IN  MOST  CASES.  SILICA.  ALKALINITY. 
MANGANESE.  AND  IRON  INCREASED  WITH  DEPTH  IN  1  HE  SEDIMENT)  CHLORIDE.  ELUuRaCE. 

sulfate,  solium,  and  calcium  decreased  and  the  other  parameters  remained  more  or 

LESS  CCNS1AM.  THE  MAJOR  FACTORS  GOVtRMNG  Tnt  CHEMISTRY  OF  THE  INTERSTITIAL 
WATERS  WERE  DIFFUSION.  BACTERIAL  ktDDt T 1  UN  CF  SULFATE.  AND  EOulLlBkluM  with 
VARIOUS  MINE k AlS  IN  THE  SktlMENTS.  THERE  IS  EVIDENCE  THAT  THE  IRON  CONCENTRATION 
IS  GOVERNED  BY  FtCLS  BUT  NC  ElkM  LUNULuSiONS  CAN  BE  DRAWN  CCNCENNlNG  MANGANESE.) 

•37  WE  IlER.  RulAIhD  R.)  UHAhLA.  VlNUO  K.) 

DISSCLVFC  MINERAL  UUAL1IY  UF  GREAT  LAKES  WATERS) 

(19491  PRCC .  L2TH  OUNF.  GREAT  LAKES  RiS.  PFfcGI-blb; 

chromium;  manl-anesd  toial  cissulveL  solids;  sociuf*  fuiassium;  calcium; 
Sulphate;  LHLCfc l dl ;  iiNt ;  Cd.fer;  lead;  )«ck;  nickel;  strontium;  water  duality; 
it 01}  6 CLotli  bLLDtif  GCdDcl;  GClDcSf  giodEe; 

i k  is6P  The  c*nal*  centre  fok  inland  »auks  now)  undertook  a  systematic 

MONITCR1NG  OF  LAKES  UNUheu.  tklE.  HURON  AKD  SUPERIOR  IN  A  STUOY  OF  THE  MAJOR 
ICA.  MG.  NA.  K,  SOW.  CL.  HCC3.  AND  F)  AN L  TRfcCt  UN.  LU.  Fo.  FE»  Nl.  CM.  MM  AMO 
SR)  ELEMENTS.  Tnt  OAlA  GATnewED  dK  M.Ajlk  CLEMENTS  DURING  THE  PERIOD  JULY  TO 
NOVEMBER  I9ti  wEkE  EXAMINED  AND  THE  KlSdLIS  COMPARED  UN  A  LAKt-wIDt  WAS1S  wITH 
EARLIER  CUMFUAUuNS  TO  APFRAlSt  RtCEKT  TRENDS  ANC  CHANGES  IN  THE  COMPOSITION  OF 
THESE  GATEkS.  LArE-wIDc  COMRARlSuN  OF  THE  TRACE  ELEMENT  COMPOSITIONS  OP  THE  GREAT 
LANES  WATERS  IS  CISOUSSEOF 

•38  WELLS.  LARUE) 

FISHERY  SURVEY  OF  U.S.  WATERS  OF  LAKE  ONTARIO; 

( 1  9e9)  GREAT  LAKtS  FlSHcRY  OuMMlSSlUN.  TfeOHN.CAL  REPORT  NO.  19.  PF.  51-S7.) 
FISHERIES)  FISH)  COREGONUS)  COTUDAE)  ALOSA  PSEUOOHARENGUS I  OSMERUS)  NOTROP1S) 
PERCCPS IDAl ; 

GLP-TR19 j  GCUDE5) 

GILL  NETS  ANC  TNAwLS  wEFt  FISnED  BY  Tht  BUREAU  OF  COMMERO 1 AL  FISHERIES  R/V  CISCO 
DURING  SEPTEMBER  19-E3,  ..969.  AT  SEVERAL  LOCATIONS  AND  DEPTHS  IN  THE  OFFSHORE 
UNITED  STATES  WATERS  UF  LAKt  ONTARIO.  WATER  1 LMFERaTUR ES  MINE  LOM  ll.7*t.)  DEG. 
C>  AT  Alt  FISHING  STAT1UNS  EXCEPT  ONE  (lc.9  DEG  C>.  SUPPLEMENTARY  DATA  WERE 
PROVIDED  BY  The  BUREAU'S  R/V  KAHC  IN  1966.  ALEW1VES  AND  SMELT  WERE  COMMON. 
CISCOES  wUt  EXTREMtLY  SCARCE.  BUT  LARGE;  MOST  OF  THOSE  CAUGHT  WERE  BLOATERS. 
SUMY  SCULP1NS  WERE  ABUhDaNT.  fcuT  NO  DttPwAT Er  SCULP1NS  wERt  CAUGHT.  YEOLCw 
PERCH  WERE  SCARCE.  ALIhUOgh  Tnt  wARM  WATtR  SPECIES  WERE  lNADEUUATELV  SAMPLED. 
TROUT-PERCn  SEEMED  TO  BE  ABUNDANT •  CTHfek  SPECIES.  ALL  CAUGHT  IN  SMALL  NUMBERS. 
WERE  LAKE  iRLUl.  SPOT  TAIL  SnlNtRS.  BURbOl.  THREE  SF INE  STICKLEBACKS.  AND  JOHNMT 
DARTERS  FROM  COLD  WATER  AND  NORTHERN  R1KE .  LAKE  CHUBS.  WHITE  SUCKERS.  WHITE 
BASS.  WHITE  PERCH.  ANu  ROCK  BASS  PkCM  WARM  WATER.) 

•39  WELSH.  JAMES  P..  JR.) 

ICE  PFCPFRTitS  AMD  ThEIr  RELATION  U  SHIP  TRANSIT  IN  TME  GRtAT  LAKES) 

(197?)  PROC  1ST  FEDERAL  COMP  ON  THl  GREAT  LAkES.  PP279-267) 

1CF-SNC.  PHYSICAL  F NCFfcKT  1  fcS J  NAVIGAUdKJ  ICE) 


US-FCS-P1V7Z  i  GCOCtl;  GCQLECl  GCLDE3i  LCo0k4|  GCOUESI  GCOOEt;  GCCDE7  I 
AOELOATE  lNftPhAUDN  UN  Tht  PHYSICAL  PAliPtHllS  UP  LAKE  ICE  RELEVANT  TU  THE 
SH1P-JCF  lNTthACIltN  PuR  DOMSTlC  Ilk  bHtAMR  ENGINEERING  IS  NOT  PRtSENTLY 
tvmtttU.  IN  RESPONSE  1 C  This  NttO  lHl  COAST  Gbkkb  ICE  klSlAKCh  PROGRAM  IS 
DIRECTLY  CONCERNED  WITH  1  HE  lDt nT ir  1C  At  ICN  AND  QUANTIFICATION  OP  THE  PHYSICAL 
PROPERTIES  UP  ICt  «HjCn  AFFECT  SHIP  TRANSIT.  PHYSICAL  PROPERTIES.  SUCH  AS  1n« 
FLEXURAL  STRENGTH.  COEFFICIENTS  OF  STATIC  AND  KINETIC  FRICTION.  DENSITY.  THERMAL 
CHARACTER  1ST  ICS  OP  ThL  ICt  COLUMN,  AND  THE  AREAL  D1STRIBUT ICN  AND  THICKNESS  ARE 
THE  PROPERTIES  PRESENTLY  UNDER  INVEST IGAT ION. I 

•40  WELSH.  MATTHEW  E.; 

INTERNATIONAL  PUbLIC  Hie  TING  ON  POLLUTION  OP  NIAGARA  RIVER  AT  CITY  HALL.  NIAGARA 
FALLS.  NY  j 

(14EBI  INTERNATIONAL  JOINT  COMMISSION,  PF .  1-61 
POLLUTION! 

GCOOESAATJi  4 GUI 

•41  WERNER,  RObLRT  G.i 

Current  itui  of  taxcnomc  information  on  great  lakes  fish  eggs  and  larvae; 

1 1 47t )  US  FISH  AM  WILDLIFE  SER.IuE  FROL  OP  A  WORKSHOP,  PP6-lb) 

TAXCN'OPYJ  EGGS!  LARVAE!  FISH; 

US-lF-Cl!  GCUUEl;  GCLDE2 !  GC0DE3 !  GCCDE*!  GCODES;  GC0DE6J 
•42  WERNER .  ROBERT  G.j 

ICThYOFLANKTLN  AND  INSHukt  LARVAL  FlSHtS  OF  ThE  ST.  LAbRENCE  RIVER; 

(14771  GE IS.  JANES  «...  ED..  PReLIPINAkY  KEFUkTi  BIOLOGICAL  CHAR AC 7 ERISTICS  OF 
THE  ST.  LAbPENCE  wlVER,  SOC  ENVIRON RENTAL  SCIENCE  AND  FORESTRY.  PF31-6C; 

FISH!  LARVAL!  IDEM  1 P 1C AT  1 CN i 
NY-US-PR-SLi  GC0UE7 > 

043  VERNER,  PjbERT  G.i 

A  PFELlP INARY  ANNOTATED  BIBLIOGRAPHY  CP  Tht  LITERATURE  RcLAvENT  TC  DESCRIPTIONS 
CF  EGGS  AND  LARVAL  STAGES  uf  Hif  OP  Tht  GREAT  CAKES; 

(147e>  OS  FISH  AM  ■  1 LUL IF t  StKvKk  PrCC  OF  A  rORnSHOP  APPENDIX  I.  F P1U7— 20b ; 
BIBLIOGRAPHY ;  FISH!  EGGS!  LARvAE! 

US-lF-Cl!  GCOcEl !  GC00E2 i  GC0.CE3.  GCucCA.  GCGCE5I  GC0CE6J 

•44  bERPER.  ROBERT  Gi  FORD.  DENNIS! 

FI  SHIRKS! 

(14721  ST  LAbRENCc-tASTcRN  UNTAKaO  COMMISSION  SHORELINE  STUDY  TECHNICAL  REPORT. 
e?p; 

FISHERIES.  CONNeRCIAL  FISHERIES!  hAEIIaT;  CREEL;  FISh;  ECONChiCSl  RECREATiON! 

PR  1  PAR  Y  PRODUCT  1 VI T  Y  j  bcTLANOSi  SPANNING!  SPECIES  DIVERSITY;  CREEL 

CENSUS! 

SLE-ST3;  GCCDerDN!  GLCDESDS  J  6C0Dt7| 

A  STUDY  OF  The  FISHERIES  RESOURCES  DEPENDENT  CN  THE  TRIBUTARIES.  WETLANDS  AND 
BAYS  IN  ST  LAWRENCE  and  jEpFERSON  counties  »as  undertaken,  the  sccpe  of  this 
INVEST1GAT1UN  bAS  L1MTE.D  TU  THE  STRIP  CP  LAND  EXTENDING  FRCP.  ThE  SHORELINE 
INLAND  FOR  AFPRLXIP.ATELT  i  KILL.  BACKGROUND  INF 0RP<AT ION  bAS  OBTAINED  FROM 
PUBLISHED  SOURCES.  DEC  FILES.  AND  C  MONTHS  OF  CN-SITE  INVESTIGATION.  EACH 
RESOURCE  UNIT  bAS  EVALUATED  ACCORDING  TL  2  CRITERIA!  (II  FRCDUCTIVITY  AND  (2) 
IPPQKTAKt.  3  LLVlLS  OF  EACH  CRITERIA  wERE  RECOGNUED!  HIGH.  MODERATE  AND  LOw. 
THE  FISHERIES  OF  Tht  REGION  ARl  CP.AKACTtRlZtO  BY  BOTH  bARM  bATER  AND  COLD  WATER 
FORKS.  CCLD  bATER  FISH  HA V t  b  t  E  N  RECENTLY  INTRODUCED  IN  LAKL  ONTARIO  AND  SHOW 
PR  Oh  1 SE  Cp  DEVELOPING  INTO  A  SUBSTANTIAL  FISHERY.  THEIR  HANAGENENT  IS  CAREFULLY 
HANDLED  6Y  UcC  PERSONNEL.  THIS  Nk PORT  CUNwENTRATES  OH  THE  11  SPECIES  OF  bARP, 
bATEF  FISMS  CONTR 1BUT lul«  TC  THt  ECONLPY  OF  ThE  REGION.  THE  SPORT  FISHING  OF  THE 
REGION  IS  EST  ihATEO  BY  DEC  AS  A  PULUPUllCh  DOLLAR  INDUSTRY.  THE  CONHERCIAU 
CATCH  F CP  TnE  RtfaluN  bOuLU  PROBABLY  EXCEED  RTS. ODD  UN  AN  ANNUAL  BASIS.  ST 
LAWRENCE  COUNTY  IS  NOT  AS  RICH  IN  fIShtKItb  RESOURCES  AS  JEFFERSON  COUNTY.  IT 
CONTAINS  15S1  ACRES  UP  wETlANU  RESOURCES.  OF  WHICH  12S6  ACRES  ARE  HIGH 
PwUCUTlVlTY  UNITS  REQUIRING  PRCIECTICn  PKUP  FURTHER  ENCROACHMENT .  MODERATE 
PRODUCTIVITY  wtT LANDS  STAND  AT  27b  ACRtS  OP  bHlCH  AC  ACRES  ARL  ENDAhWlRED  AND 
RE0L1RE  FROTtCTIUN.  lITIORAL  hAb.TAT  IS  AT  A  F RE  PI  Oh.  jEPFtRSOK  COUNTY  IS  RICH 


■:■*  ■'  vi*m  -  ■  mri»tirwiB«»»^ 


IK  FISHERIES  RESOURCES  KITH  *1  HUH  PRLOuCWON  AREAS.  IT  CuKTAIHS  12*162  ACRES 
Cf  NElLANO  »Hh  ?  ONiwuE  HUH  PROUUCTION  aETLANDS  THAT  SHOULD  If  PROTECTED. 

PCDE  RA T f  PkGOCCTlV.TY  adcANDS  CoNPNISt  i»S69  ACRES  Cf  KHKH  610  ACRES  ARE 
{ KDANGf  R  El  •  l  ITT  UAL  HABITAT  SUCH  AS  THIS  IS  KOT  VET  AT  A  PREMIUM  IN  THE  COUNT  T* 
BUT  CONTINUE  ENCROACHMENT  AND  RECRLA I i  ORAL  Of  NANUS  COotU  SCaiOUSl  V  AUER  THE 
SITUATICN.  IMMEDIATE  SUPS  ShOOLC  BE  TAKEN  TO  SAFEGUARD  THE  HUH  PRODUCTIVITY 
AND  ENDANGERED  MOOeaATE  PAOuOCTiVlTY  UNITS  FROM  FURTHER  ENCROACHMENT.  RATER 
0UAL1TY  ENHAKUENEKT  ANC  nATRR  LEVEL  CLNTRCL  IK  RETlANUS  RAS  ALSO  SUGGESTED  TO 
PRESERVE  FISHERIES  RESOURCES.  INLAND  DEVELOPMENT  COULU  LEAD  TO  DEGRADATION  OF 

the  shoreline  fisheries  resources  impugn  siltation*  alteration  of  drainage 

PATTERNS*  OR  LOaSRiNG  OF  naTER  OUAClTY.  IN  GENERAL*  THE  FISHERIES  OF  THE  REGION 
ARE  HEALTHY  AND  VIGOROUS.  PRODUCT  ION  SEERS  ABLE  TC  MEET  THE  HEAVY  FISHING 
DEPANCS  CN  ThE  REGION  ANU*  AT  THE  SANE  TINE*  RA1N1A1N  THE  T RAUlT ICNALLV  HIGH 
QUALITY  FISHERIES  OF  THE  REGION! 

945  RETZEL  t  ROBERT  G.i 

FACTORS  INFLUENCING  PHOTOSYNTHESIS  ANC  EACRETION  OF  DISSOLVED  ORGANIC  NATTER  BY 
AQUATIC  MACROPHYTES  IN  NARD-aATE*  LAKES! 

<1969)  VtRH.  INURNAT.  VERE1N.  L1PNLL.  VOL.  17.  PP72-65 i 
PHOTOSYNTHESIS!  EACRETION}  FOTANOGE  T  CN !  CARBON}  PLANTS!  ONGANIC  NATTER} 
MACROPHYTES ! 

141CS  GCCOECi 

646  cEZERNAK*  ChcSTER  T«  LYZENGA*  DAVID  Ri 

ANALYSIS  OF  CLAUCPHOPA  DISTRIBUTION  IN  LAKE  IhTARIC  USING  REMOTE  SENSING! 

<197 51  ENViPLNhf MaL  Rt SEARCH  INSTlTliTc  uF  Hi*  19F> 

CL  ADCFHCP A ;  1FYGL!  ul STRIbuI ION !  COASTAL  ZONE!  REMOTE  SENSING!  INSTRUMENTS! 
MATHEMATICAL  MODUS) 

397C  ;  GCOCE SAG }  CCCCfSbi!  GC0DE5b9)  GCC0ESC2 ! 

HULTISFECTRal  RtMulE  SENSING  DATA  at  RE  COLLECTED  ALONG  THE  US  SHORELINE  OF  LANE 
ON  TaR 1C  AS  part  Lr  ThE  iFYGL  FrCGRAH.  OaTA  aEU  PROCESSED  U  SHOa  THE 
0 1  ST  F I  BUT  1 lN  OP  CLAuCPHURA  ih  THE  NtARSnLRl  ZONE  AND  TO  EST1HATE  The  STANDING 
CROP.  1  HE  PRtSENT  REPORT  uLALS  aITh  ClAUOPHORR  DISTRIBUTION  IN  THE  RcGlUN  FROM 
NIAGARA  Tu  RuCHtSUR*  NY.  1  Hi  RlSuLTS  ShO»  AN  LaTENSIVE  GrOKTh  ANC  DEVELOPMENT 
OF  ClACGFHOkA  IN  1  HE  STUDY  ARCA.  AP F R i A lMfc 1  € L Y  661  OF  THE  NLAkSHOFE  ZONE  IN  THE 
uCSTFrR  portion  CF  THE  CANE  IS  CCVERtl  t Y  CCAODPHCRA.  the  results  demonstrate 
the  POTENT. AC  OP  REPOT e  bensIHG  TcCHNLlOGY  PUR  DETERMINING  ThE  DISTRIBUTION  CF 
BENTHIC  COMMUNITIES! 

647  hhITE*  Marian  E.} 

THE  NIAGARA  FRONT ItR  IROCCOIS  ARCHAEOLOGY  ANC  HISTORY! 

(19*9)  SCI  ECU  UF  ThE  MARCH*  39<E)lEFi 
HISTORY;  MAN} 

BUF-bSNS-MC*; !  GCuuERGAi  GcOcERGS!  GCOCtS A9 }  GCODtSbZ }  GCODESaaTi)  GC0DE9GST3} 
GCGDP9GSTSS1)  GCGDf 9G1 I. } 

646  aHlTf*  MARIAN  E.i 

A  REEAAP1NAT10N  OF  THE  HI STUkIC  IROCCOlS  VAN  SON  CEMETERY  ON  GRAND  ISLAND! 

( 1966 )  BUFFALO  SOCIETY  OF  NATURAL  sCltkCLB  BULLETIN  2911-66) 

MAN|  HISTORY) 

8DF— BSNS— BULL29}  GCOOESR9T3! 

649  BIGGIN*  BARR  E Y  L.* 

GREAT  SPurS  OF  Tnt  GRLAT  LAKES) 

<19*0  KEAlhtRalSL*  DEC*  PF.23-;26} 

SNOR)  STORMS}  ME  TtORLcOGY } 

27SF }  GCCOtl!  GCCDtE)  GC0DE9 }  GCCDES)  GCOuEbi 
660  K1LLF0R0*  HRYNc  A.i 

HEAVY  METALS  RESEARCH  IN  ThE  GREAT  CARES  1970-71) 

<1971)  GREAT  LANES  FISHERY  LABORATORY  CONTRIBUTION  991} 

STI2CSTED10H  ViTAEUM)  uNCGaMYNC huSi  PERCA  FcAVESCENS)  ROCCcS  SAXAT1L1S} 
1CTALURUS!  AFLODINOTwS  GRuNN 1ENS }  CYFP1NUS!  CaTCiSTOMLS  CLMMERS0NN1 )  DQROSOHA 
CFPED1AN0M)  MICROPTtRUS  DtlGMlEul)  OSMcFLS  HuROAR)  FISH)  MERCURY)  HEAVY  METALS) 


NOTH  FIS;  NlUdUi  AlHcRiNulOeS;  UUt  PStUuOHARENGOSl  ARSENIC;  SELENIUM; 
itotf  GCOUt 9>  6CcUs*  GCDutt;  GCODcGA; 

651  .uliams.  SC011; 

ANALYSIS  Ur  lPYGL  RAWlNSONUt  BASIlIM  MEASUREMENTS; 

(19761  US  DtPT  OF  LumtRCt  NLar  TELHMLAi  MEMORANDUM  EOS-CECDA-8,  PPXJl 
FlEASUREMEM;  t  VALOAl  ltN.  HEThGCs;  INSTRUMENTS; 

LS-CN-ED-TM-Lt;  GCODES ; 

COMPARISONS  ARE  HADE  BtlREEN  FACTORY  AND  MUD  BASELINE  MEASUREMENTS  CP  THE 
Rt.lNSCNOl  INSTRUMENTATION  DURING  IFYGL  IN  1972-73.  NC  INDEPENDENT  CHECK  DATA 
ARE  AVAILABLE  BUI  11  IS  BELIEVED  ThAT  THt  CCHPARISONS  MAnE  II  POSSIBLE  TO  SET  A 
LIMIT  ON  THL  ACCURACY  expected  FKCN  MANUAL  BASELINE  MEASUREMENTS,  a  simpler  AMO 
NCR  f  ALCURATt  BAStLtNc  PRCiCtOUKl  IS  SObCtSTEO.; 

652  BllSCN,  JANES  1.1  AYERS.  JOHN  C.l 

AN  EFFORT  1L  MOBILIZE  InTE P-UM VfcRS 1 1 Y  NATE K-REl A1 ED  RESEARCH  IN  THE  GREAT 
LAKES. 

(I960)  P»OC  GRtAl  LAKES  NATER  RESOURCES  LONF.  PF9U-9E9; 

RESEARCH;  b  A 1 1  k  ;  EDUCATION. 

CAN-EK-1;  GCcUtl;  GOODE2 1  GCOOE3;  GCU0C9;  GCOOESI  GCOLEtJ 

JNVf STIGAIDrS  .Hi,  ARE  INTERESTED  IN  BAUr-REIATED  RESEARCH  IN  THE  GREAT  LARES 
REGION  pave  CLNSlDtKlL  RESEARCH  t.  E  JO  1 K E  Ml  Nl  S  AND  NET hODLL CG1E S  bIIh  SPECIAL 
EMPHASIS  UN  1  HE  APPLICATION  OF  SYSTEF  ANALYSIS  AND  NQDEL1NG.  NULT1U1SC1PL1NARY 
REPFESEMAli WtS  FRON  MajLR  HIDRESTERN  ANEN 1C AN  UNIVERSITIES.  RATER  RESOURCES 
CENTER'S,  AND  RELEVANT  FEDtNAL  AGtNUlES  Nil  IN  HA.uP  LURKING  CCNp tRENCES  AND  CN 
NUKE  ALL'S  JlHt.  DCCASIuns  IN  1967  AND  JVfcfc  It  DISCUSS  KED0I4ED  FRAHEbGkN  research 
AClIlVlIltS  fcrilCP  APPEAR  KtLtSSAKY  PCX  CUNPNtHENSIVE  hATER  NANAGiNENl  AND  RELATED 
DtVE  LUFFEnI  IN  1  Ht  GktAl  LAMS  SYSTEF.  1m  REPORT  DESCRIBES  THE  FCNNaT  ahlCH 
FRDV1DIC  AN  uPFGRluMlY  PON  RESOPChEKS  OF  NaKY  DISCIPLINES  TD  FOCUS  UPON 
SYSTEM  ANALYSIS  P.OOtLS  OF  ThL  otUAT  LANES.  EARLY  IN  THE  STUDY  IT  NAS  DETERMINED 
Th*T  A  RAT  ck  uUANUIY  McOtL  UP  iHt  ENTlFt  SYSTEF  IS  NECESSARY  AND  FEASIBLE. 
ATTEFPTS  at  a  rate.  CuALlTY  MuUtL  rLR  Tnt  GREAT  LAKES  REblON  IS  SUGGESTtD  ON  R 
SLdR FG1 CN*i»  SbBSYSTEK  tASIS  RllH  I  Hi  EXPtClATlON  OF  SLBkEGIONAL  GROUPINGS  .HEN 
DAT  A  AND  SYSTEF.  IfcChNOLuLY  PlRNlT.  In  Null  FOR  A  GAN1NG-S 1 MOL  AT  1  ON  MODEL.  A 
REGIONAL  LCuNuMC  GRL.lH  NcDtL .  A  B AT t R-RE L A 1 1 D  DATA  INFORMATION  SYSTEM.  AND 

institutional  KtstAt.cn  is  expressed.  reseaRup  efforts  rhich  supplehent  and 

SUPPLRT  Tnt  RATER  GUAM  i  T  Y  ANU  .Alt.  LUAtllY  SUBSYSTEMS  AKt  ITEMIZED  RllH 

suGGtSTiD  priorities,  under  im  alspkes  of  the  clnnittee  on  institutional 

COOFFFA1 ION,  RAliK-PtlAltl  RE  St  ARcH  ttQOlREMiNTS  IN  Tht  GREAT  LAKES  REGION  HAVE 
BEEN  AFFRAlstL  OK  A  RpblON-.lDt  SCALE,  AND  IT  IS  HOPED  TO  PROMOTE 
HUlTiDlSClPLlNE  -  HUll-UMVtRlSTY  REStARCP  COLLAbOR A1  ION  NEVE.  BEFORE 
ATTEMPTED.  Tnt  GRAVITY  OF  THL  RATE.  POLLUTION  PROBLEM  IN  LOCALIZED  AREAS,  THE 
FluCTOATING  LAKE  LEVELS,  ThE  SFtClfcR  OF  INCREASING  BASTE  bATER  AND  RAB  bATEK 
TRtAlMEM  COSTS  AND  1 Ht  LAuK  OF  KtGtGN-RiuE  bUDlEtlNES  blVt  SPECIAL  ENPHASlS  TO 
THE  NEfC  FOR  SOPHISTICATED  AND  SYS1ENATIC  RESEARCH  BHICH  IS  OIRECTEO  TCbaRO 
SERVING  HuNAK  NEEDS  IN  ThC  GREAT  lAKtS  NEuAlOPOlIS  REGION  .RICH  Is  ANTICIPATED 
AT  The  ENu  UP  THE  2CTH  CENT  DRY.; 

653  RllSCN,  JAMES  a.;  POlLOCn,  DAVID  M. ; 

PREC1F1TA11UN  (RaIAk)  FROJtCT  OF  THE  IFYGu  L AKt  METEOROLOGY  PROGRAM; 

(1970  IFr&l  6  (SFEC1AU  NC  EL,  PFAAJ 

precipitation;  meUcRuldgy;  measurement;  methods;  ifygl;  pkcgrahs;  research; 
radar;  remote  SENSINb; 
lFY-b2t;  GCCtui; 

PRECIPITATION  MEASUREMENTS  FOR  LAKE  ONTARIO  AND  ITS  VATERSHED  MERE  DERIVED  FOR 
T Ht  1-YR  PERIOD  FRuM  APRIL  197 i  TO  M*RCh  J9?a  OP  THE  IFYGL.  6  TECHM GOES  MERE 
USED  IN  ObTAlMNG  lnt  ESTIMATES.  7  OF  Tnt  TECHUbOES  .ERE  BASED  SOLELY  ON 
PPECIPITaTICN  GAGE  DATA.  The  Bin  COMBINED  DATA  FROM  2  bEAThER  RADARS  AND  \tl 
PRECIPITATION  STATIONS  TO  PRCDoCt  A  DETAILED  PRECIPITATION  ANALYSIS  FOR  THE 
ENTIm  BASH.  FUR  EACH  DRY  uF  THt  FlElo  YEAR.  THE  PRECIPITATION  OBSERVATION 
SYSTEMS  AND  Ml ASURtMtNl  TECHNlGOES  API  DCSCRIBED,  AND  MEASUREMENTS  ARE  COMPARED. 
ACCOR  AC  1  IS  CP  THE  PkECaPITATICn  estimates  are  evaluated  based  largely  on  the 
RllHHELC  DATA  FNDM  i  HESONETbDRKS  OF  RAIN  GADGtS .  iMt  AVERAGE  ERROR  IN  THE 
MCNTnlY  PRECIPITATION  AMOUNTS  FCR  TmE  bAT tRSnED  IS  LESS  THAN  ST  AND  BET.EEN  ID 


AND  1M  Uk  OVtFLAKt  ESIIMAUS.  IN  ACt;  J  IT  Ik  ESTIMATED  (HAT  THE 

FuF  1  ht  WARM  SEASON  AVERAGE  ANOTHER  T(  TOC  EUb.  CuMFlOEMCl  IK  The 
PRECIPITATION  ESTIMATES  ANO  ACCURACY  FIGURES  F be  THE  COLO  S IASCA  ARC  RELATIVELY 
ICk  ttCALkc  CP  D1PF  lCOll  ItS  1H  ACCLKAlllY  HLASURINb  SNObPALl.  THE  LAKE  NAD  A 
D 1 SCF  NN ABLE  EPFcCI  CK  Tht  FReDIPIUTICN  At PRCXlHATcL Y  ONE-HALF  OF  THE 
PR  t C 1  PI T  LT IlN  DAYS.  LURING  The  *AKr.  SEASON*  THIS  MAS  61  SUPPRESSING  SHObEk 
ACTIVITY  Ovik  Tht  iAht  AKO  DcUNG  Tht  COLD  SEASON  BY  INITIATING  SHtbfcR  ACTIVITY 
OVER  AND  DObNblNC  CP  ThE  LAKE*  THE  CAYk  CK  WHICH  THE  LAKE  HAD  THE  GREATEST 
IMPACT  ON  PkEClFITATIOh  PATTERNS  htRE  CHARACTERIZED  BY  SCATTERED*  LIGHT  SHObERS* 
THCS*  WHILE  The  l AKt  FkcOUtNUY  INFLUENCES  PRECIPITATION  PATTERNS*  ITS  EFFECT  ON 
TOTAL  SEASON  PREC1F  I  T  AT  1  ON  IS  LESS  APFAREM.I 

654  VlLSCN*  JOHN  t.) 

PRCTEC  T INb  A  NATCkAE  REACH ) 

(1970)  T Ht  CCNSLRVATICMST.  FPib-3.) 

6EACKS)  RtfcOLAULNJ  RECKtAUONj 
1623 )  GtlOtSGS) 

655  bl TT  TN»  ALAN  J.J  ThCHAS*  JOHN  h.) 

CALCULATION  Of  STEADY  CURRENTS  IN  LAKE  ONTARIO  blTh  VARIABLE  EDDY  VISCOSITY) 
(1976)  J  GRtAT  LAKES  RES  i ( 2 ) i 357-363 I 

CURRENTS;  EDDY  OlFFUkiVlTY j  blND)  VISCOSITY}  HOOEL  STUDIES;  HATHENATICAL  NODELSJ 
6CC0E5) 

A  ThFUPY  LF  S1EALY  blND-iNDOCcC  CURRENTS  bllh  DEPTH  DtFENDEKT  EDDY  VISCOSITY  IS 

apfekd  to  lake  lntariu  biih  acluraTc  ilfo&rafhic  representation.  results  ARt 

PFtSENTEC  FuR  A  UNIFukF.  blND  FA OH  ThE  NEST*  AND  THESE  ARE  COMPARED  WITH  PREVIOUS 
RfSCLTS  FOR  A  CONSTANT  EDDY  VISCOSITY  AS  RELl  AS  CURRENT  MEASUREMENTS  HADE  IN 
LAN)  LNTAnIL  DURING  1FYGL.  THIS  >TuDY  SnCbS  THAT*  WHILE  THE  VERTICALLY 
INTEGRATED  NASS  FlU*  IS  INSEHSlllVc  TC  VARIATIONS  IN  THE  EDCY  VISCOSITY*  THE 
3-0mNSlUN»L  CURRENTS  ARE  StNSITUi  TL  THESE  VARIATIONS.  ALTHOUGH  THE  IRREGULAR 
bt'TTCh  TOPOGRAPHY  UF  LANE  ONTARIO  STRONGLY  INFLUENCES  THE  CURRENT  PATltAN*  THE 
nature  (F  Tht  CLAS1AL  Jt 1 S*  nEToRN  FLob*  ARC  uFwELLlNG  AND  LObNwi LL1NG  ARE 
CFAKACTEF1S1ICS  OF  1 ht  LxPUNlNIIAl  EOOY  VISCOSITY) 

655  >Ull >  JANES  h) 

IANC  FANAGENENT  In  ThE  LAKE  ENiaRIO  BASIN) 

(19711  FT  S1A1E  SEA  GbAhT  PkuORaH*  GREAT  LAKES  hANAGEHENT  PROBLEMS  SERIES*  JVP ) 
LAND  USE)  Dt  VELOF  flENT  PLANNING)  HYDROLOGY  ) 

US-CS-NT-Cb)  GCoOtS) 

657  bCLFERT*  DAVID  R.)  HILLEK.  TERENCE  J.) 

AGE*  GRChTn*  ANO  PUUD  UF  NORTHERN  fIKe  IN  EASTERN  LAKE  ONTARIO 
( 1 9761  TRANS  AH  FISHERIES  SOC  107 (5 )  >696-702) 

AGE )  GRCvTh)  fCCC)  ESOX  LgCIOS)  FFeOATION) 

7657 )  GCLUE5D9)  6L0DE5C5) 

NORTHERN  PINE  (ESOX  LUCIUS)  FRCN  EASTERN  LAKE  ONTARIO  bERE  SAHPLEO  blTh  GIll  NETS 
ANO  TRAP  NETS  IN  197.-1973,  FISh  OF  A9E-GR0UPS  IV*  V*  NND  VI  WERE  PREDOMINANT  IN 
THE  CATCH.  ALTHOUGH  HALES  bERE  SLlGhlLY  LONGER  AFTER  THE  1ST  YEAR  CF  LIFE* 
f  E  HA  LI  S  GAINED  A  2WH  ADVANTAGE  IN  THE  2ND  YR  AHO  A  3W-HN  ADVANTAGE  IN  THE  »D 
VR.  In  LATER  YEARS*  Tut  INCREMENTS  OF  GRLbT n  OF  FALLS  AND  FEMALES  WERE  SIMILAR. 
All  H.AtfS  WIRE  MATURE  AFTER  2  YR  AND  FEMALES  AFTER  3  YR.  THE  STOMACHS  OF 
NORTHERN  FIRE  CONTAINED  ONLY  FISH)  THE  ALtblFE  WAS  THE  PRINCIPAL  FORAGE  SPECIES 
CCKSLNED.  EleCT  1 VII Y  INDEXES  FOR  ACCRUES*  WHITE  PERCH*  AND  YEUOb  PERCH*  THE 
THREE  HCST  ICHKCN  SFEC1ES  IN  The  DILI*  INI lL Al ED  A  POSITIVE  SELECTION  FOR 
ACCRUES  THAT  INLRtASEO  PR  OH  JUNE  TO  CCT  DURING  A  PERIOD  WHEN  THE  RELATIVE 
ABUROANCE  OF  AlEblVkS  STEaDUV  DECREASED.) 

655  wLNG*  FALL  T.  S.)  CHAU*  TIL  K.)  LUXOh*  P.  LYNNE) 
p( Tfiylation  uf  lead  in  the  environment) 

(1975)  K AT  UF  E  *  253(3969)1263-269) 

LEAD)  HEAVY  HeTALS)  SEDIMENT) 

C AN-CC I V-CP-7 )  GC0DE5 i 

656  wOCDFuf*  DONALD  L.)  LEwlS*  THuMaS  L.)  SuTILN*  ROBERT  6.) 


LA* E  CNTARIL  4S  4  SOURCE  OF  SAND) 

IH71)  4 OCN  PRODUCTS*  PP2) 

MINERALOGY )  SHUft)  DOaST AL  ZONt)  BOTTOM) 

GCOOEiAM  GCUOcBei)  (.CODESBA)  GCC0ESC2I  GCOOE5C5)  GCCLESOB)  GtUOEJOJ) 
CCC0E5DG) 

MO  rOKUit *  Thomas  6 1*11/  horano  t»; 

ENERGY-RELATED  RESEARCH  Of  1H£  t.S.  FISH  AND  WILDLIFE  SERVICE  OR  THE  GREAT 
LAKE  St 

(1476)  PROCEEDINGS  OF  THE  SElOhD  FEDERAL  CONFERENCE  ON  THE  GREAT  LARES*  PP. 
SI3-51B) 

RESEARCH)  ENERGY) 

GCGDEll  GCOOEE)  CCQCti)  CC0ut4)  GCODES)  <.71 «»  GCODE6; 

•61  VO*  SHAW  L.)  RRUTSAER1  *  WllFkitDl 

STOCHASTIC  ASPECTS  OF  LAKE  OMaRIC  E VAFDR AT  ION i 

(146  4 1  WATER  RESOORCtS  RESEARCH.  VOL.  t.  NC .  6.  PF I2S6~1£66 ) 

EVAPORATION)  TEHFERATOREt  MODEL  STUCXESt  SPECTRAL  ANALYSIS)  WIND) 

2346)  GCCUttj 

TIME  SERIES  ANALYSIS  HAS  CARRIED  CUT  ON  LONG-TERM  MONTHLY  HEAR  VALUES  OF 
EVAPORATION  FROf.  LAKE  ONTARiO*  WHICH  WERE  GENERATED  IN  AN  EARLIER  STUDY*  AND  OH 
RELATED  KtTEOROLOGIC  PARAMETERS.  CORRELATION  AND  SPECTRAL  ANALYSES  SHOWED  THAT 
THE  ANNUAL  CYCLE  WAS  DCF.1NANT  IN  ALL  THE  TIKE  SERIES.  EVAPORATION  IS  USUALLY 
HIGH  IN  AUTUMN  AND  WINTER  AND  LOW  IN  SPRING  AND  SUHHEk.  A  WARNING  TREND  WAS 
OBSERVED  IN  Tht  AIR  TEMP EKAlOKt  AND  A  DRYING  TRtNO  IN  THE  RELATIVE  HUKIDIIY 
SERIES.  EXCtU  FLA  TnE  *1ND  SFEED*  NC  SIGNIFICANT  TREND  »AS  FOUND  FOR  THt  OTHER 
TIM  SERIES.  CROSS  CORRELATION  anl  CROSS-SrECTRAL  ANALYSES  SHOWED  A  CLOSE 
RELAT1CNSH1)  BEUttN  EVAPORATION  ANOMALIES  AND  THE  ANOMALIES  OF  THE  OTHER 
PARAMETERS,  a  FIRST  ORUER  HARkuV  MuDEL  ADE3UATELY  OESCRlbEO  THE  EVAPORATION*  AIR 
TEHPERATURt.  ANL  RELATIVE  HUMIDITY  ANOMALIES*  wHEkEAS  A  SECCND  ORDER  MODEL 
FITTED  TNE  ANOMALIES  OF  WIND  SPEED  AND  WATER  SURFACE  IEHFEwATURe.  MORTON'S 
(1467)  WATER  BODGE  I  METHOD  YULIS  HIGHER  EVAPORATION  ESTIMATES  IN  IhE  SUKHER  ANu 
LOUR  ESTIMATES  IN  IhE  WlNlER  THAN  THE  MASS  TRANSFER  ESTIMATES) 
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(1476)  BUFFALO  SCDUTY  OF  NAIOkAL  SCltNLES  dCCASIOnaL  PAFERS  MC.  1*  47P) 
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A  OCT  HAP  SURVEY  COMPARES  The  geographic  distribution  of  lIKITED-ACCESS 
SANCTOARUS  blip  NNOwN  STATIONS  OF  PLANT  SFLCIES  Of  THE  NIAGARA  FRONTIER 
RfCCGNIZED  AS  THAEATLNED  BY  ME*  YORK  STATE  LAW.  WEUAKC  SPtClES  ARE  WELL 
REPRESENTED  IN  SANCTUARIES*  BUT  CALCIFMLIC  SPECIES  ARE  MOT.  MINOR  POLITICAL 
DISTRICTS  AEE  RANKED  BY  RICHNESS  IN  MuMBcRS  CF  SPECIES*  ESPECIALLY  THOSE  OF 
RESTRICTED  HABITAT.  BCTAMCALLY  SIGNIFICANT  AREAS  ABE  LISTED) 
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ENVIRONMENTAL  VALLE  APPROACH  TC  ENFCRCEMtNT ) 

(1976)  ROSE NBLAGL R*  DAVID  R.  AND  ANDREW  kCWtRTSON*  EDITORS*  WORKSHOP  ON 
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HAPPING)  REGULATION*  WATEF  UUALITT) 
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THE  lOCKPUk)  FORMATION  IN  WESTERN  MEW  YORK) 

(1966)  GEOLOGY  OP  WESTERN  NEW  YOkP  GU1DEBOON*  NY  STATE  GlOlCGICAL  ASSOC  BBTH 
ANNUAL  MEETING*  PPX4-2J) 

GEOLOGY)  HlhkfcALDGY )  PALtONTLLOGY )  NY) 
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THE  FLORA  OF  IhE  NIAGARA  FRONTIER  REG1LN) 
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Appendix  A 


LIST  OF  AGENCIES  CONTACTED 


BLACK  RIVER  -  ST.  LAURENCE  REGIONAL  FLAWING  BOARD 

R  &  D  Center 

St.  Lawrence  University 

Canton,  New  York  13617 

BUFFALO  &  ERIE  COUNTY  HISTORICAL  SOCIETY 

Dr.  Herman  Sass,  Librarian 

25  Nottingham  Court 

Buffalo,  New  York  14222 

716-873-9644 

BUFFALO  MUSEUM  OF  SCIENCE 
Dr.  Robert  F.  Andrle,  Director 
Humboldt  Parkway 
Buffalo,  New  York  14211 
716-896-5200 

CANADA  CENTRE  FOR  INLAND  WATERS 
Emma  Fosdlck,  Head,  Library  Services 
P.  0.  Box  5050 
Burlington,  Ontario  L7R4A6 

THE  CANAL  MUSEUM 

Todd  S.  Weseloh,  Librarian 

Welghlock  Building 

Erie  Boulevard  East 

Syracuse,  New  York  13202 

GR1-0593 

CAYUGA  COUNTY  MUSEUM 

Tom  Eldred,  County  Historian 

Auburn,  New  York  13021 

CAYUGA  COUNTY  FLAWING  BOARD 
County  Office  Building 
160  Genesee  Street 
Auburn,  New  York  13021 

CORNELL  UNIVERSITY 
Water  Resources  Center 
Ernest  Hardy 

Resource  Information  Laboratory 

Box  22 

Roberts  Hall 

Ithaca,  New  York  14853 

ERIE  -  NIAGARA  COUNTIES  REGIONAL  PLAINING  BOARD 

Niagara  County 

3101  Sheridan  Drive 

Eggertsvllle,  New  York  14226 

716-625-8114 


FEDERATION  OF  NEW  YORK  STATE  BIRD  CLUBS  INC. 
Lee  B.  Chamberlaine 
Box  139 

Henderson,  New  York  13650 

FEDERATION  OF  NEW  YORK  STATE  BIRD  mire  INC. 
Edward  Fessler 

Buffalo  Ornithological  Society 
Buffalo  Museum  of  Science  , 

Humboldt  Parkway 
Buffalo,  New  York  14211 

FEDERATION  OF  NEW  YORK  STATE  BIRD  rnmfi  INC. 
Vivian  M.  Pitzrlck 
Amity  Lake 

Belmont,  New  York  14813 

FEDERATION  OF  NEW  YORK  STATE  BIRD  fTiiBfi  INC. 

Dr.  Fritz  Scheider 

114  Rockland  Drive 

North  Syracuse,  New  York  13212 

FEDERATION  OF  NEW  YORK  STATE  BIRD  m«R  INC. 

Robert  Spahn 

716  High  Tower  Way 

Webster,  New  York  14580 

DR.  HERMAN  FOREST 
Environmental  Research  Center 
Bailey  Science  Building 
SUC  Geneseo 

Geneseo,  New  York  14454 

GENESEE/FINGER  LAKES  PLANNING  BOARD 
Suite  500,  Ebenezer  Watts  Building 
47  South  Fitzhugh  Street 
Rochester,  New  York  14614 

GENESEE  STATE  PARK  AND  RECREATION  COMMISSION 
Jan  B.  Vrooman,  Sr.  Landscape  Architect 
Castile,  New  York  14427 
716-493-2611 

GREAT  LAKES  INFORMATION 
Nancy  W.  Huang,  Coordinator 
3475  Plymouth  Road 
P.  0.  Box  999 
Ann  Arbor,  Michigan  48106 
313-668-2330 

GREAT  LAKES  WINTER  NAVIGATION  EXTENSION 
David  Gregorka 

Great  Lakes  Basin  Conmlsslon 

P.  0.  Box  999 

Ann  Arbor,  Michigan  48106 

313-668-2300 


INTERNATIONAL  JOINT  CCMUSSION 
Patricia  Bonner,  Information  Officer 
100  Ouellette  Avenue 
Windsor,  Ontario  N9A  6T3 

JEFFERSON  COUNTY  HISTORIAN 
Charles  Dunham 
Chaumont,  New  York  13622 

JEFFERSON  OOUNTY  HISTORICAL  SOCIETY 
Paddock  Mansion 
Washington  Street 
Watertown,  New  York  13601 

LANDMARKS  ASSOCIATION  OF  WESTERN  NEW  YORK 

Cindy  Howe 

130  Spring  Street 

Rochester,  New  York  14608 

LEAGUE  OF  WOtfN  VOTERS 
Erie  Chapter 
1976  Sheridan  Orlve 
Apartment  2 

Buffalo,  New  York  14223 

LEAGUE  OF  WOTCN  VOTERS 
New  York  State 
Hope  Donovan 
State  Farm  Road 
Gullderland,  New  York  12084 

M3NROE  OOUNTY  HISTORIAN 
Shirley  Husted 
Room  230 
115  South  Avenue 
Rochester,  New  York  14604 

NSW  YORK  STATE  EEPAHMNT  OF  ENVUOtfNTAL  CONSERVATION 

Lawrence  P.  Brown 

Significant  Habitat  Unit 

Wildlife  Resource  Center 

Delmar,  New  York  12054  518-457-4857 

IBW  YORK  STATE  DEPARTMENT  OF  ENVUOWfOTAL  CONSERVATION 
Bart  Guettl 

Wetlands  Inventory  Unit 
50  Wolf  Road 

Albany,  New  York  12201  518-457-3431 

mi  YORK  STATE  DEPAKMNT  OF  ENVUtONENTAL  CONSERVATION 
Ralph  Manna  Jr. 

Environmental  Analysis  and  Permits 
Region  9 

584  Delaware  Avenue 
Buffalo,  New  York  14202 
716-842-5041 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIROtMNEAL  CONSERVATION 
Charles  A.  McNulty,  Chief  of  Community  Assistance 
50  Wolf  Road 
Albany,  New  York  12233 

NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

Mr.  William  Pearce 

Great  Lakes  Fisheries  Section 

P.0.  Box  292 

Cape  Vincent,  New  York  13618 

FEW  YORK  STATE  DEPARTMENT  OF  ENVIRONENrAL  CONSERVATION 
Eric  Seiffer 

Division  of  Fish  and  Wildlife 
P.0.  Box  57 

Avon,  New  York  14414  716-226-2466 

NEW  YORK  STATE  DEPARTMENT  OF  HEALTH 
Dagmar  Mlchalova,  Library  Director 
Division  of  Laboratories  and  Research 
Tower  Building 
Empire  State  Plaza 
Albany,  New  York  12201 

FEW  YORK  STATE  DIVISION  FOR  HISTORIC  PRESERVATION 

New  York  State  Parks  and  Recreation 

Kathleen  La  Frank,  Archivist 

Agency  Building 

Empire  State  Plaza 

Albany,  New  York  12238 

NEW  YORK  STATE  EDUCATION  DEPARTMENT 
P.  Lord 

New  York  State  Museum  and  Science  Service 
Albany,  New  York  12234 

NEW  YORK  STATE  ELECTRIC  AND  GAS  CORPORATION 
M.  0.  Ray,  Manager  -  Nuclear  Projects 
Binghamton,  New  York  13902 

FEW  YORK  STATE  HISTORICAL  ASSOCIATION 
Marlon  Brophy,  Special  Collections  Librarian 
Cooperstown,  New  York  13326  607-547-2533 

tEW  YORK  STATE  SEA  GRANT  EXTENSION  PROGRAM 

David  Green 

Farm  and  Home  Center 

21  S.  Grove  Street 

East  Aurora,  New  York  14052 

FEW  YORK  STATE  SEA  GRANT  INSTIIUIE 
Louise  Frank,  Publications  Controller 
State  University  of  New  York 
99  Washington  Avenue 
Albany,  New  York  12246 


NIAGARA  OOUNTY  HISTORICAL  SOCIETY 
215  Niagara  Street 
Lockport,  New  York  14094 

ONTARIO  WATER  RESOURCES  OOtMISSION 
135  St.  Clair  Avenue  West 
Suite  100 

Toronto,  Ontario  M4V  1P5 

OSWEGO  HERITAGE  FOUNDATION 
Judy  Nichols,  Executive  Director 
161  West  1st  Street 
Oswego,  New  York  13126 

ROCHESTER  CITY  HISTORIAN 
Joseph  W.  Barnes 
Public  Library 
115  South  Avenue 
Rochester,  New  York  14604 

ROCHESTER  GAS  &  ELECTRIC  CORPORATION 
Margaret  Fenlon,  Document  Preparation 
89  East  Avenue 
Rochester,  New  York  14649 

ROCHESTER  PUBLIC  LIBRARY 

Wayne  K.  Arnold,  Head  Librarian  Local  History  Division 
115  South  Avenue 
Rochester,  New  York  14604 

ST.  LAURENCE  -  EASTERN  ONTARIO  OOMOSSION 

Daniel  J.  Palm,  Prln.  Coastal  Zone  Resources  Specialist 

Peter  C.  Strakulskl,  Public  Information  Officer 

317  Washington  Street 

Watertown,  New  York  13601 

315-782-0100  Ext.  263-4 

ST.  LAURENCE  SEAWAY  CEVELOFTCNT  CORPORATION 
Madelyn  H.  Pruskl,  Public  Information  Officer 
Massena,  New  York  13662 

DR.  DONALD  SQUIRES 

New  York  State  Sea  Grant  Institute 

State  University  of  New  York 

99  Washington  Avenue 

Albany,  New  York  12246 

SUNY  COLLEGE  AT  OSVEQO 

I.  Bruce  Turner,  Special  Collections  Librarian 
Penfleld  Library 
Oswego,  New  York  13126 

U.  S.  ARMY  CORPS  OF  ENGINEERS 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  New  York  14207 
716-876-5454 


UNTIED  STAIES  ENVUOf^ENIAL  PROTECTION  AGENCY 
Donald  Casey 
100  State  Street 
Rochester,  New  York  14614 

UNTIED  STAIES  EPA 
Dr.  Edith  Tebo 

Great  Lakes  National  Program 
EPA  Region  V 
1  N.  Wacker  Drive 
Chicago,  Illinois  60606 

UNITED  STAIES  FISH  &  WILDLIFE  SERVICE 
Great  Lakes  Regional  Laboratories 
1451  Green  Road 
Ann  Arbor,  Michigan  48105 

UNITED  STATES  GEOLOGICAL  SURVEY 
District  Chief,  Water  Resources  Division 
U.  S.  Post  Office  and  Courthouse 
P.  0.  Box  1350 
Albany,  New  York  12201 

THE  UNIVERSITY  OF  ROCHESTER  LIBRARY 
Karl  Kabelac,  Manuscripts  Librarian 
Department  of  Rare  Books,  Manuscripts  and  Archives 
Rochester,  New  York  14627 

UNIVERSITY  OF  TORONTO 
Great  Lakes  Institute 
215  Huron  Street 
Toronto,  Ontario  M5S  1A11 

DR.  DONALD  L.  WOODROW 
Hobart  &  William  Smith  Colleges 
Geneva,  New  York  14456 


